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EXECUTIVE SUMMARY
This document is part of a national initiative to produce action plans for the management of all 
the main salmon rivers of England and Wales by 2003.
The aim of this plan is (i) to assess the status of the salmon stocks and fisheries of the rivers 
Avon and Erme -  including the use of Conservation Limits as part of this process, (ii) to 
identify factors which may limiting stock and fishery performance and (iii) to propose remedial 
measures address these factors.
While the stocks of both rivers have exceeded their respective conservation limits occasionally 
in individual years, only the Erme has achieved a period of statistical compliance since 1993. It 
is possible that this situation is largely normal, due to the steep nature of the rivers, 
obstructions to migration and dependence on suitable flow conditions occurring at the right 
time of year. The decline of the spring-running component of the stocks has left the 
populations dependent on autumn flows for the success of the late running component.
Actions required to improve compliance with Conservation Limits are proposed and 
prioritised. The urgent actions relate to the need to improve the consistency with which 
adequate numbers of salmon reach and utilise fully all the accessible areas of the river systems.
This document is intended to be dynamic, with opportunities for review occurring at regular 
intervals. For example, as the science of fisheries management improves, particularly in the 
setting of Conservation Limits, so the targets may be altered to reflect any improved 
methodology.
This plan will be of value to local fisheries interests and in a wider context to any group or 
organisation involved in the management of the aquatic habitat in which salmon live. Through 
detailed consultation it should represent the views of different parties and ultimately be a 
method through which future management of salmon populations in these catchments can be 
undertaken in an effective and accountable manner.
SUMMARY OF THE URGENT ACTIONS
1. Ensure that all the obstructions to salmon migration are identified, and review the 
importance of each obstruction individually and in combination.
2. Improve migration at the key obstructions
3. Maximise production in accessible areas through habitat improvements
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PART 1. INTRODUCTION
In February 1996, the National Salmon Management Strategy was launched by the 
Environment Agency’s predecessor, the National Rivers Authority (NRA, 1996).
The strategy concentrates on four main objectives for the management of salmon fisheries in 
England and Wales. These are primarily aimed at securing the well being of the stock but in 
doing so will improve catches and the associated economic returns to the fisheries:
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i) Optimise the number of salmon returning to home water fisheries.
ii) M aintain and improve fitness and diversity o f salmon stocks.
iii) Optimise the total economic value of surplus stocks.
iv) Ensure beneficiaries meet necessary costs.
These four objectives will be addressed through local Salmon Action Plans (SAPs) which the 
Agency will produce for each of the principal salmon rivers by December 2003. Each plan will 
review the status of the stock and fisheries on a particular river, identify the main issues 
limiting performance, and draw up a list of costed options to address these.
One concept introduced by SAPs is the use Conservation Limits (CLs) as objective reference 
points against which to assess the status of salmon stocks in individual rivers. The setting of 
CLs by the Agency follows recommendations by the International Council for the Exploration 
of the Seas (ICES, 1995) and the North Atlantic Salmon Conservation Organisation (NASCO, 
1998), and draws on an extensive body of experience in the use of CLs in salmon management 
in North America since 1977 and in England and Wales since 1996. Ministerial direction 
(1998), furthermore requires the Agency to set CLs as defined by NASCO, to use them to 
assess stocks and to develop and as appropriate modify the methods in the light of new data or 
understanding.
In delivering each SAP, it is essential that the Agency seeks the support, including in some 
instances, the financial support of local fishery and other interests. This collaborative approach 
is vital to secure the best way forward for salmon rivers at a time when stocks are generally at 
an historic low, environmental pressures are as great as ever, and funding for salmon fisheries 
is limited. Hence the document presented here is for consultation and will be circulated widely.
The final SAPs, which result from consultation, will publicly define the Agency’s intentions 
for salmon management. There is a commitment to review progress on an annual basis. In turn, 
local plans will be summarised in Regional and National plans to guide the Agency’s business 
activities in the wider context. Each SAP will feed into Local Contributions, (the successors of 
Catchment Management Plans and Local Environment Agency Plans), which serve to integrate 
all environmental responsibilities within the Agency’s remit, including management of air, 
land and water to deliver priority environmental outcomes.
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PART 2. DESCRIPTION OF CATCHM ENT
The Rivers Avon and Erme rise on South Dartmoor within about one mile of each other around 
Cater’s Beam, at an altitude of over 400m. Dartmoor is an upland granite mass, comprising 
open moorland with high rainfall (see Tables 1a and 1b), and acid, peaty soils. Much of 
Dartmoor is used for extensive grazing by cattle, sheep and ponies.
As the rivers flow from the open moorland, they run through steep sided valleys. The area 
surrounding these valleys is typified by small enclosures, and is mainly used for small-scale 
livestock farming. Major tributaries of the River Avon (the Bala Brook and the Glaze Brook), 
and the River Erme (the Lud Brook) also have their source on the moor.
The boundary of Dartmoor National Park is marked by the A38 Devon Expressway, which also 
serves as an approximate geological boundary between the granite mass to the north and the 
relatively low lying but undulating area of South Hams. This area is noted for its rich red soils, 
which support more intensive livestock and arable farming.
The upper reaches of the Avon catchment are intercepted by the Avon Dam, which provides 
water for public supply for the South Devon Area. There are additional public water supply 
abstractions on the River Erme at Harford Moor and on the Bala Brook.
The majority of the upper and upper-middle reaches of the River Avon are characterised by 
large cobble and boulder stretches with significant areas of bedrock and numerous cascades. 
The habitat is diverse but not ideally suited for the optimal production of juvenile salmon, this 
being borne out in recent juvenile surveys of the catchment. Adult salmon can and do spawn in 
a number of areas within this reach, however their numbers are limited by the amount of 
available and suitable spawning gravels. The nature of the upstream catchment results in very 
little reseeding of gravels to the river as the banks are dominated by cobbles and boulders with 
very little if any gravel available.
However, from around the Diptford area and further downstream, the gradient of the river 
reduces and habitat quality and quantity is greatly improved. There are numerous pool and 
riffle sequences, (ideal spawning and rearing habitat for salmon), with adequate spawning 
substrate to support good juvenile densities.
Juvenile salmon are present in satisfactory numbers throughout much of the main River Avon 
up to South Brent, their numbers being largely governed by the available habitat. There are a 
few areas where there absence, or presence in low numbers, is giving cause for concern, (e.g. a 
short section of the lower Avon and Torr Brook). The Torr Brook is one of the larger 
tributaries of the River Avon, is culverted in its’ lower reaches prior to its confluence with the 
main river. The culvert runs under a railway track and adjacent road and may pose a problem to 
migratory fish. Access to the culvert is adequate for both salmon and sea trout however, the 
route they are subsequently required to take could be made significantly more attractive.
Approximately 3km of Torr Brook is currently available but under utilised as salmon are 
regularly choosing not to ascend the culvert. Recent juvenile surveys have shown, through the 
presence of salmon fry, that adult salmon do ascend the culvert however the situation could be 
improved.
The upper reaches of the River Erme are similar in their physical characteristics to the Avon, 
being both steep in gradient and having a substrate dominated by cobbles and boulders with
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areas of bedrock. However there are few significant areas on the main river where salmon can 
spawn. As is the case with the Avon, the nature of the catchment means that suitable spawning 
gravels are not readily available in many areas, (see Part 4.3). The levels of spawning gravel 
availability, although currently a potential bottleneck in salmon production on both the Avon 
and Erme catchments is unlikely to have been any different historically.
The northern reaches of the Rivers Avon and Erme fall within the boundary of the Dartmoor 
candidate Special Area of Conservation (cSAC), designated under the Council EC Directive 
92/43/EEC, the “Habitats Directive”. One of the conservation objectives for cSAC is to 
maintain the habitat for Atlantic Salmon, Salmo salar in favourable condition. However as the 
boundary falls above the Avon Reservoir (i.e. no access for salmon) only the Erme has the 
protection for salmon under this Directive.
2.1 RAINFALL, FLOW S AND ABSTRACTIONS
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Dartmoor has a marked effect on the local climate of both catchments producing a large 
variation in average rainfall. Long term average rainfall is above 2000mm on Dartmoor and 
less than 1000mm at the coast.
Tables 1a and 1b summarise flow data for each catchment from data collected at Loddiswell on 
the Avon and Ermington on the Erme.
Water is abstracted for public water supply and private water use. Private use includes the 
supply of water for domestic and agricultural purposes, fish farming, industrial uses, 
hydroelectric power and amenity purposes.
The maximum authorised quantity of water which can be abstracted for private use from the 
Avon catchment is approximately 18,000 Ml/yr which is comprised of 99% surface water and 
1% groundwater. The amount on the Erme is 13,000 Ml/yr in the same surface water, 
groundwater proportions.
Hydropower is by far the greatest private use of surface water on the Avon, with agriculture the 
greatest private user of ground water. Of the total authorised quantities for private use, 
approximately 80% is non-consumptive (i.e. the same volume of water abstracted from the 
river is returned to the river).
Fish farming is the largest private user of surface waters on the Erme with agriculture the 
largest private user of groundwater. As is the case with the Avon, approximately 80% is non­
consumptive.
There are four public water supplies on the Avon and Erme catchments with a total annual 
authorised abstraction of 7683Ml. Water is abstracted from the River Avon at Avon Reservoir 
and treated at Avon Water Treatment Works (WTW); an abstraction from Bala Brook is used 
to support the main abstraction from the reservoir. The Agency has, as part of the licence 
agreement for Avon Reservoir, a ‘water bank’ available for use to benefit downstream 
fisheries. It was used for the first time as part of a test during 2002. Further trials are required 
to determine its most appropriate use.
Water is abstracted for public supply at Harford Moor Intake on the River Erme and piped to 
Watercombe WTW. The prescribed flow (0.049m /s) for the River Erme at Harford Moor 
Intake, (which passes down the denil fish pass) is thought to be too low to encourage fish 
passage. Further investigations are required to determine the most appropriate flows to allow
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fish access to the good habitat upstream. Abstractions from Red Lake and Left Lake are only 
used as an emergency measure under extreme drought conditions.
2.2 W ATER QUALITY
Water quality is managed by setting targets known as River Quality Objectives (RQOs). These 
targets are intended to protect current water quality and future use. RQOs are used as a basis 
for setting consents for new discharges and planning future water quality improvements. RQOs 
are allocated to 7 classified river stretches on the Avon and 7 on the Erme catchments totalling 
37 km on the Avon and 29 km Erme.
All of the stretches on both catchments have an RQO of “very good” quality defined by the 
River Ecosystem (RE) classification scheme, (i.e. suitable for all fish species). Further 
information on the RE classification scheme is contained within the Rivers Avon and Erme 
Local Environment Agency Plan (LEAP) -  Consultation Report (Environment Agency, 1998).
During 2002, three stretches on the River Avon failed to meet their RQOs. Two of these were 
headwaters, caused by naturally occuring low pH. The other stretch was the lowest section of 
the main river, where there was a marginal failure due to BOD. The cause of this could be 
agricultural pollution or STW discharge, and may be investigated under AMP4. Loddiswell 
STW is included in proposals for investigation under AMP4 in relation to the estuary 
shellfishery.
Only one stretch of the River Erme failed the RQO. This was downstream of Ivybridge STW 
and was due to BOD. Improvements at Ivybridge STW are included in AMP3 for completion 
in August 2004. Bittaford STW on the Lud Brook is included in AMP4 proposals for 
improvements.
Extensive reaches of the main rivers of both the Avon and Erme are designated as Salmonid 
Fisheries under the EC Freshwater Fish Directive -  78/659/ECC. (Figure 1 and Tables 1a and 
1b).
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Figure 1 : EC Freshwater Fish Directive Designated Fishery
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Figure 1. EC Freshwater Fish Directive Designated Fishery
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Table 1a : River Avon Catchment Summary Information
River  Avon  Catchment Summary
Surface Area  (km2) 110.5 km2
A ccessible L ength  (km ) 51 km
Topography (m ax . elevation  of
WATERSHED)
400m
Geology
Upper reaches : Igneous granite with small 
areas o f banded siliceous and slaty rocks 
with volcanic tuff
Middle reaches : Slates and igneous 
volcanic tuff
Lower reaches : Staddon Grits / Meadfoot 
Group with some areas o f Dartmouth Slate
W ater  Resources
Annual Average Rainfall @ Avon Head
River  Flow  (cum ecs* @ Loddiswell)
Mean Daily Flow
Dry Weather Flow (Q95)**
Minimum Mean Daily Flow 
Maximum Mean Daily Flow
* Cumec = cubic metre per second (m /s) 
** Q95 = Flow exceeded 95% of the time.
2226mm
3.54 m3/s 
0.41 m3/s
0.16 m3/s
62.44 m3/s
W ater Quality : General Quality 
A ssessment (GQA 2002)
Class Length  (km) Description 
A 19.8 Good 
B 17.2 Good 
C - Fair 
D - Fair 
E - Poor 
F - Bad
Long Term  W ater Quality  Target
River  E cosystem  Length  (km) 
Class
RE1 37 
RE2 - 
RE3 - 
RE4 - 
RE5 -
Length  of Designated Salmonid 
Fisheries (km) (78/659/EEC)
26.9
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Table 1b : River Erme Catchment Summary Information
River  Erme Catchment Summary
Surface Area  (km2) 63.7 km2
A ccessible L ength  (km ) 32 km
Topography (m ax . elevation  of
WATERERSHED)
400m
Geology
Upper reaches : Igneous granite with small 
areas o f banded siliceous and slaty rocks 
with volcanic tuff
Middle reaches : Slates and igneous 
volcanic tuff
Lower reaches : Staddon Grits / Meadfoot 
Group with some areas o f Dartmouth Slate
W ater  Resources
Annual Average Rainfall @ Erme Intake
River  Flow  (cum ecs* @ Erm ington)
Mean Daily Flow
Dry Weather Flow (Q95)**
Minimum Mean Daily Flow 
Maximum Mean Daily Flow
* Cumec = cubic metre per second (m /s) 
** Q95 = Flow exceeded 95% of the time.
2004mm
1.86 m3/s 
0.24 m3/s 
0.08 m3/s 
29.96 m3/s
W ater Quality : General Quality 
A ssessment (GQA 2002)
Class Length  (km) Description 
A 28.5 Good 
B 0.4 Good 
C - Fair 
D - Fair 
E - Poor 
F - Bad
Long Term  W ater Quality  Target
River  E cosystem  Length  (km) 
Class
RE1 29 
RE2 - 
RE3 - 
RE4 - 
RE5 -
Length  of Designated Salmonid 
Fisheries (km) (78/659/EEC)
13.5 km
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PART 3. DESCRIPTION OF THE FISHERIES (ROD & NET)
Both the Avon and Erme support runs of salmon and migratory trout. Brown trout are also well 
distributed throughout both catchments. The Rivers Avon and Erme also have populations of 
non-salmonid species including bullhead, eel, stoneloach and minnow.
Rod Fishery ~  General 
SEASONS ~ River Avon
SEASONS ~ River Erme
Salmon
Migratory Trout 
Salmon
Migratory Trout
15th April
15th April
15th March 
15th March
to 30th November
to 30th September
to 31st October
to 30th September
The main period of angling effort for salmon on both catchments occurs towards the end of the 
season, (i.e. September onwards).
Methods and baits are restricted by byelaws. The use of floats is prohibited, as is the use of 
worm or maggot as bait.
Salmon byelaws were introduced nationally in 1999 in order to protect stocks of early run 
salmon. These byelaws will be reviewed after a period of ten years, with an interim review 
after 5-years (the latter can be viewed at www.environment-agency.gov.uk).
The national byelaws require:-
• Any angler catching a salmon before 16th June must return it with minimum injury.
• Angling for salmon before 16th June can only be carried out with artificial fly or artificial 
lure.
Rod Fishery ~  River Avon
The majority of salmon, sea trout and brown trout fishing occurs on the main river from South 
Brent throughout its length downstream to Aveton Gifford with the fishing being controlled by 
the Avon Fishing Association. Outside of these waters the river is only lightly fished, 
predominantly for brown trout, but also occasionally for sea trout and salmon when flows 
allow them to move above South Brent towards the end of the fishing season.
Rod Fishery ~  River Erme
Generally the Erme is only lightly fished with the majority of salmon fishing occurring on the 
main river from Harford throughout its length downstream to the tidal reaches below 
Ermington. These waters are controlled by riparian owners and a short section by Cleeve 
Anglers.
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Seine Net & Fishing W eir Fisheries ~  General
Prior to 1980, a licensed seine net owned by the Duchy of Cornwall operated in the Avon 
estuary which declared an average catch of 77 salmon and 58 sea trout per year over the period 
1951 to 1979. As a conservation measure, the net has not been operated since 1979, and its use 
is now prohibited by byelaw.
As a further measure to control exploitation, the Agency purchased the rights to operate a 
salmon trap located on the weir at the tidal limit. Since the trap and rights were purchased in 
1984, use of the trap has ceased and salmon and sea trout are able to pass through unhindered.
3.1 CATCHES, FISHING EFFORT & EXPLOITATION
3.1.1 Rod Catch
Information on the proportion of MSW and grilse in the rod catch has only recently become 
available with changes in the way catches are reported nationally. Details on the composition 
of the declared rod catch for the Rivers Avon and Erme in terms of timing and the MSW / 
grilse components can be seen in Part 4.1. Declared rod catch data can be seen in Appendix 3.
Year
| Up to 31st May i------ 1 A fte r 31st May ~ ~  5 Yr Average |
Figure 2a : Declared Salmon Catch For The Avon Rod Fishery (1975 to 2002)
Historic declared rod catch data exist for the Rivers Avon and Erme for well over forty years. 
However, rod catch data prior to 1974 was recorded as a combined declared catch and as such 
no definition between the two catchments is possible for this period. Therefore only the period 
from 1975 has been presented for the two rivers. In addition the assessment of any spring run 
component of the salmon stock is only possible from 1974 onwards.
There is no evidence of any significant run of spring fish in the Avon rod catch, however, 
records for the estuary net fishery indicate that spring fish have historically made up a 
significant proportion of the stock (Figure 2c). On the Erme, rod catches indicate the presence 
of spring fish as recently as the early 1980s.
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The declared rod catch for salmon on the River Avon peaked in both 1988 and again in 
1994 with 71 fish being reported for both seasons.
Unlike many rivers nationally the combined rod catches of the Avon and Erme (see 
Appendix 3) showed no peak in declared rod catches in the 1960s.
The relatively low but stable rod catches of the mid 1970s to mid 1980s were followed by a 
notable increase in catches which have remained relatively stable and higher than those 
experienced prior to 1986.
• Historic rod catch declaration rates are known to have been inconsistent. Pre 1993 these 
have been estimated to be in the order of 50%. However, since the issue of rod licence 
catch-return reminders in 1994, declaration rates have increased to approximately 90%.
Year
Up to 31st May i------ 1 A fte r 31st May ~ ~  5 Yr Average |
Figure 2b : Declared Salmon Catch For The Erme Rod Fishery (1975 to 2002)
The River Erme has fluctuating declared rod catches over an extended period with 8 of the last 
28 years having no fish declared.
• The declared rod catch of salmon on the River Erme peaked in 1994 with 26 fish being 
reported.
• Declared rod catches since the early 1990s have shown a relative increase and when 
looking at the 5 year rolling average are also showing signs of stability.
3.1.2 Rod Effort
Fishing effort data is only available from 1993 to date (taken from rod licence returns) and is 
recorded as the total number of days fished for salmon and sea trout. On both rivers the 
declared effort has varied considerably from year to year, presumably in relation to the 
availability of suitable fishing conditions at a time when fish were in the river.
14
• On the River Avon, total recorded annual fishing effort has varied from 304 days to 906 
days (this excludes 1994, when over 2000 rod-days were reported, but this is not believed 
to be a true record due to confusion with Hampshire Avon returns).
• On the River Erme, total recorded annual fishing effort has varied from 74 days to 356 
days.
• Catch per licence day (as taken from rod licence returns -  i.e. declared rod catch) for the 
River Avon in 2002 was 0.059 (mean for 1997 to 2001 = 0.031).
• Catch per licence day (as taken from rod licence returns -  i.e. declared rod catch) for the 
River Erme in 2002 was 0.122 (mean for 1997 to 2001 = 0.069).
3.1.2.1 Rod Fishery Exploitation Levels
Exploitation rates play an important role, along with other factors such as sea age and
fecundity, in assessing compliance with egg deposition targets, but the level of exploitation of
salmon on the Rivers Avon and Erme cannot be directly measured and as such an appropriate
estimate of exploitation rates needs to be determined.
• As neither the Avon or Erme have independent measures of adult stock abundance (i.e. fish 
counters) all references to rod exploitation levels are based on the broadly modelled 
relationship between fishing effort and catch for the period 1993 to 2002. Annual estimates 
of exploitaion rate are applied to catches to determine the number of fish running each river 
and consequently the estimate of ova laid down.
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Estimated annual exploitation rates for the Avon vary between 5% and 19%. The highest 
figure is for 1994, a year when the accuracy of the catch and effort returns is questionable. 
The fishing effort figure has been adjusted to reflect suspected mis-reporting of returns 
from the Hampshire Avon.
Estimated annual exploitation rates for the Erme vary between 6% and 20%. Poor licence 
returns for fishing effort reduce the confidence in these estimates in some years, 
particularly 1993 to 1995. These are generally the years when exploitation rate estimates 
are the greatest.
The proportion of fish killed in both rod fisheries has reduced in recent years as a result of 
the increasing practice of ‘catch and release’ by anglers. On the Avon, over 70% of the 
salmon caught have been released in each of the last three years. On the Erme the 
proportion of fish released is somewhat lower, and has averaged around 40% in recent 
years. Virtually all of these fish have been released voluntarily, and the higher figures for 
the Avon may reflect the later end to the season, when more of the fish are likely to have 
developed spawning livery.
15
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Table 2 : Rod Catch Summary
Up  to 31st M ay 
Catch
A fter  31st M ay 
Catch
Annual Catch Catch  Per  
L icence Day
2002
5yr 
mean 
(1997 -  
2001)
2002
5yr 
mean 
(1997 -  
2001)
2002
5yr 
mean 
(1997 -  
2001)
2002
5yr 
mean 
(1997 -  
2001)
Avon
R ods
0 0.6 53 22.8 53 23.4 0.059 0.031
Erme
R ods
1 0 17 6.6 18 6.6 0.122 0.069
3.1.3 Net & Fishing W eir Exploitation
• As the ‘Avon Seine Net Fishery’ and the ‘Fishing Weir’ are no longer in operation they are 
clearly no longer exploiting the local salmon stocks. Figures 2c and 2d are for information 
purposes.
3.1.3.1 Contributions to Distant W ater & Home W ater Fisheries
No river specific data are available for exploitation of River Avon and Erme salmon in the high 
seas or Irish fisheries. However some studies suggest that the Irish fisheries may have taken 
between 10% to 20% of salmon destined for rivers in the South West. Furthermore, 
exploitation by this fishery is believed to have significantly reduced following the introduction 
of new regulations, see Part 6 for further information.
Year
| Up to 31st May A fte r 31st May 5 Yr Average |
Figure 2c : Declared Salmon Catch For The Avon Seine Net Fishery (1951 to 1980)
* 1980 was the year in which the net fishery was effectively closed
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Year
i------ 1 Fishing W eir Catch 5yr Rolling Average
Figure 2d : Declared Salmon Catch For The Avon Fishing Weir (1951 to 1984)
* 1984 was the year in which the weir fishery was effectively closed
3.1.4 Salmon versus Sea Trout Catches
Rod catches of sea trout are presented in Figures 2e and 2f for the rivers Avon and Erme 
respectively. Catches are generally an order of magnitude greater than the salmon catches (note 
however that the extraordinarily high catch on the Avon in 1994 is thought not to be a true 
record, and probably includes significant numbers of Hampshire Avon returns). This suggests 
that these rivers are more productive for sea trout, which may reflect the habitat available, the 
steep nature of the catchments, and the obstacles to migration.
Figure 2e : Declared Sea Trout Catch For The Avon Rod Fishery (1975 to 2002)
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The majority of sea trout are taken earlier than salmon, which appears to reflect the earlier runs 
of sea trout, which are probably not so dependent on high river flows. However, it should be 
borne in mind that the sea trout season ends before the salmon season on both rivers, which 
would clearly bias the catches. It is noteworthy that significant numbers of sea trout are caught 
in October and November, after the end of the sea trout season.
Year
Up to 31st May A fte r 31st May ~ ~  5 Yr Average |
Figure 2 f : Declared Sea Trout Catch For The Erme Rod Fishery (1975 to 2002)
3.2 PARTICIPATION & FISHERY VALUE
The main focus of the plan so far has been on the salmon and their exploitation but in deciding 
whether and how to change the management of the stock and fisheries, we also need to 
consider the social and economic aspects of the fisheries. The Agency has duties under the 
Environment Act 1995 both to consider the costs and benefits of any proposed action (Section 
39), and also consider the impact on rural communities (Section 7). In considering what action 
may be appropriate, and also who might contribute to its funding, it helps to provide some 
perspective on who is involved in the fisheries and what the fisheries are worth to them.
3.2.1. PARTICIPATION  
Rod Fishery
The level of participation of resident and visiting anglers in a fishery has large implications for 
the economic value of the fishery. However, information on the breakdown of this participation 
is currently available for the rivers in question for the years 1997 to 2002 only. The tables 
below are based on information taken from statutory rod licence catch returns for this period. 
(Note that nationally about 70% of licence holders report their fishing effort but account for 
around 80% of the total angling effort. The participation figures in Tables 3a and c can be 
multiplied by 1.2 to give an estimate of total effort.)
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Table 3a : River Avon Rod Fishery Participation
t o t a l  a n g l e r s
Num ber Days Fished
2002 5yr mean (1997~ 2001) 2002
5yr mean 
(1997~ 2001)
78 56 835 680
Table 3b : Proportion Of Visiting And Local Anglers Fishing The Avon Catchment
Y ear
N ° OF 
L icences 
Show ing  
P ostcodes
L ocal 
Anglers (%)
V isiting  
Anglers (%)
Unknow n
(%)
2002 78 56% 31% 13%
For the purposes of this document the split between visiting and local anglers has been made 
using the postcode information on rod licence returns. Those anglers fishing either the Avon or 
Erme catchments who live in the postcode areas EX1 to EX5, EX7; PL1 to PL9, PL19 to 
PL21; and TQ1 to TQ14 are defined as local.
Table 3c : River Erme Rod Fishery Participation
t o t a l  a n g l e r s
Num ber Days Fished
2002 5yr mean (1997~ 2001) 2002
5yr mean 
(1997~ 2001)
18 14 139 85
Table 3d : Proportion Of Visiting And Local Anglers Fishing The Erme Catchment
Y ear
N ° OF 
L icences 
Show ing  
P ostcodes
L ocal 
Anglers (%)
V isiting  
Anglers (%)
Unknow n
(%)
2002 18 78% 17% 5%
3.2.2. ECONOMIC VALUE
There is no single parameter to express the value of a salmon fishery. Different parameters of 
value reflect the differing perspectives of those associated with a fishery. For example, anglers 
value a rod fishery in a different way to local traders who benefit from anglers’ expenditure. 
Such values can often be expressed in economic terms.
The accurate estimation of the economic value of a given fishery is difficult, as there is a lack 
of catchment specific data. As the characteristics of a fishery may vary from one catchment or 
area of the country to another, any attempt to quantify the economic value of the fishery will 
be, by necessity, based on broad assumptions and estimates of the parameters involved.
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However, some parameters of value may be added together to present an estimation of the 
cumulative value of the fishery.
This Nett Economic Value can be defined as the sum of :
• Value to fishery owners (market value of fishing rights)
• Value to anglers (Consumers' surplus)
• Value to netsmen (Profits from sale of catch) ~ not applicable in the case of the Avon and 
Erme
Table 4 : Value To Fishery Owners (Market Value) & To Salmon Anglers (Anglers’ 
Consumers’ Surplus)
M ean 
Declare 
d R od 
Catch  
1998 ~ 
2002
M ean 
T otal 
R od 
Catch  
1998 ~  
2002
M ean
Region
al
VALUE
Per
Salm on
M arket 
(Capital) 
VALUE T o  
R od 
Fishery
Ratio  
Anglers’ 
Consumers’ 
Surplus : 
M arket
VALUE
Anglers’
Consume
r s’
Surplus
River
Avon
29 32 £9,000 £290,000 1:1 £290,000
River
Erme
8 9 £9,000 £80,000 1:1 £80,000
TOTAL 37 41 £9,000 £370,000 1:1 £370,000
The anglers’ consumers’ surplus can be defined as the difference between what anglers are 
willing to pay for their fishing and what they actually pay. The anglers’ consumers’ surplus on 
a river is the sum of the different surpluses of the individual anglers who fish it. Radford 
(1984) estimated this value to vary considerably between rivers. For the purposes of this 
document, a conservative value of 1:1 has been adopted.
Table 5a : Nett Economic Value Of The River Avon Fishery
VALUE £
To Fishery Owners £290,000
To Salmon Anglers £290,000
Minimum Nett Economic Value £580,000
Table 5b : Nett Economic Value Of The River Erme Fishery
VALUE £
To Fishery Owners £80,000
To Salmon Anglers £80,000
Minimum Nett Economic Value £160,000
Anglers Expenditure
A figure of £50 has been given as the expenditure per day by anglers as derived from the total 
spent by salmon and sea trout anglers on fishing in England and Wales (estimated as £20 
million per year), and the total number of days fished per year (500,000) taken from catch 
return data. (Radford et al 1991).
20
The Rivers Avon & Erme Salmon Action Plan ~ Consultation Document
Table 6a : River Avon Anglers Expenditure
M ean  Declared 
Days Fished 
1997~ 2001*
M ean  Total 
Days Fished 
1997~ 2001
Expenditure per  
Day
Total
Expenditure
680 816 £20 £16,320
* Fishing was severely restricted during 2001 due to the outbreak of Foot & Mouth disease, therefore care should be taken when 
interpreting these results
However, as a significant proportion of angling on the Rivers Avon and Erme is carried out by 
local anglers and the remainder by a small number of visiting anglers a lower estimate of £20 
has been used. In addition, since not all licence holders report their fishing effort, the mean 
days fished figures are minimum estimates and require some adjustment. The level of 
participation can be calculated by multiplying the minimum estimates by 1.2 (see above).
Table 6b : River Erme Anglers Expenditure
M ean  Declared 
Days Fished 
1997~ 2001*
M ean  Total 
Days Fished 
1997~ 2001
Expenditure per 
Day
Total
Expenditure
85 102 £20 £2040
* Fishing was severely restricted during 2001 due to the outbreak of Foot & Mouth disease, therefore care should be taken when 
interpreting these results
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p a r t  4. d e s c r i p t i o n  o f  s t o c k s , c u r r e n t  s t a t u s  a n d  r e l e v a n t  
t r e n d s
M onitoring Facilities & Programmes ~  River Avon
• Electrofishing surveys targeted at juvenile salmonids have been undertaken historically by 
the Agency and its predecessors with information dating back to 1962. More recent data are 
available from surveys in 1997 and 2000, sampling 24 sites on each occasion.
• Redd count information is available annually since the 1960s although the quality of this 
data is weather dependent. This information is more useful to describe the distribution of 
spawning than to ascertain the absolute levels of spawning activity.
M onitoring Facilities & Programmes ~  River Erme
• Electrofishing surveys targeted at juvenile salmonids have been undertaken historically by 
the Agency and its predecessors with information dating back to 1988. More recent data are 
available from surveys in 1997 and 2000 sampling 22 sites on each occasion.
• Redd count information is available annually since the 1960s although the quality of these 
data is weather dependent. This information is more useful to describe the distribution of 
spawning than to ascertain the absolute levels of spawning activity.
4.1 a d u l t  s a l m o n  r u n
Knowledge of the size of the adult run and its composition are critical to the management of
the salmon fisheries since:
• The level of catch directly affects the spawning escapement.
• The size and composition of the spawning escapement directly effects the numbers of eggs 
that may be deposited and hence future juvenile production.
• The level of juvenile production directly influences the maintenance and enhancement of 
the salmon stock.
Run Timing & Age Composition, River Avon
• Adult salmon runs appear to be dominated by late summer and autumn runs of fish (based 
on declared rod catches). Declared rod catches for salmon pre 1st June for the period 1993 
to 2002 range from 0% to 10% of the total catch.
• Based on the split between one-sea-winter (1SW) and multi-sea-winter (MSW) salmon 
being approximately 8lbs, declared weights of rod caught fish suggest on average 83.8% of 
fish to be grilse (range 76.9% to 100%) and 16.2% of fish to be MSW salmon (range 0% to 
23.1%) for the years 1993 to 2002.
Run Timing & Age Composition, River Erme
• Unlike the River Avon, adult salmon runs on the Erme appear to be more evenly 
distributed through the season (based on declared rod catches). There has been only one
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instance of a single salmon being caught before the end of May for the period 1993 to 2002 
(the previous recorded rod caught salmon before the end of May was in 1981).
Information relating to the age composition of fish from the River Erme based on the same 
criteria as the River Avon show on average 90.2% of fish to be grilse (range 72.6% to 
100%) and 9.8% of fish to be MSW salmon (range 0% to 27.4%) for the years 1993 to 
2002.
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4.2 JUVENILE ABUNDANCE
River Avon
The distribution of juvenile salmon within the River Avon catchment is widespread. Due to 
issues relating to access and habitat availability a large proportion of salmon production 
appears to occur within the main river itself.
Good juvenile salmon densities have been found regularly in the main river from South Brent 
downstream, and in Badworthy Brook, Glaze Brook and Bickham Brook. However, juvenile 
salmon are only present occasionally on a few other tributaries, reflecting sporadic spawning in 
these relatively inaccessible areas.
The results of the 1997 and the 2000 surveys are presented in Tables 7a and 7b respectively, 
classified using the National Fisheries Classification Scheme (see Appendix 4). It may be seen 
that in both years, juvenile populations were generally moderate to poor at many sites.
Summary results from the 2000 juvenile monitoring programme can be seen in Appendix 8.
Table 7a : River Avon Juvenile Salmon Abundance ~ 1997 (number of sites fished in 
brackets)
% Sites In  Each  Juvenile A bundance Class (0+ & >0+ Combined)
A B c D E F
0%(0) 4.2%(1) 8.3%(2) 20.8%(5) 20.8%(5) 45.8%(11)
Table 7b : River Avon Juvenile Salmon Abundance ~ 2000 (number of sites fished in 
brackets)
% Sites In  Each  Juvenile A bundance Class (0+ & >0+ Combined)
A B c D E F
0%(0) 5%(1) 16%(3) 0%(0) 11%(2) 68%(13)
River Erme
The production of juvenile salmon in the River Erme catchment appears to be concentrated in 
the main river from Ivybridge downstream. Of the tributaries, only the Lud Brook consistently 
supports juvenile salmon populations. Juvenile salmon are occasionally found in the upper 
main river and in a few of the other tributaries. As for the River Avon, this is likely to reflect 
sporadic spawning in these relatively inaccessible areas.
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The results of the 1997 and the 2000 surveys are presented in Tables 7c and 7d respectively, 
classified using the National Fisheries Classification Scheme (see Appendix 4). It may be seen 
that in both years, juvenile populations were generally moderate to poor at many sites. The 
results for 2000 are noticeably worse than 1997, which reflects the fact that several of the 
lower main river sites were not included in the 2000 survey.
Summary results from the 2000 juvenile monitoring programme can be seen in Appendix 8.
Table 7c : River Erme Juvenile Salmon Abundance ~ 1997 (number of sites fished in 
brackets)
% Sites In  Each  Juvenile A bundance Class (0+ & >0+ Combined)
A B C D e F
0%(0) 0%(0) 0%(0) 18.2%(4) 31.8%(7) 50%(11)
Table 7d : River Erme Juvenile Salmon Abundance ~ 2000 (number of sites fished in 
brackets)
% Sites In  Each  Juvenile A bundance Class (0+ & >0+ Combined)
A B C D e F
0%(0) 0%(0) 0%(0) 7%(1) 29%(4) 64%(9)
The following distribution maps have used data from 1997 since this gives a greater coverage 
of each catchment. Some sites are no longer included in the National Fisheries Monitoring 
Programme.
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Figure 3a :
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Distribution of Salmon Fry in the Avon and Erme Catchments 1997
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Figure 3a. Distribution of Salmon Fry in the Avon and Erme Catchments 1997
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Figure 3b : Distribution of Salmon Parr in the Avon and Erme Catchments 1997
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Figure 3b. Distribution of Salmon Parr in the Avon and Erme Catchments 1997
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4.3 DISTRIBUTION OF SPAW NING AND UTILISATION OF THE AVON AND  
ERME CATCHM ENTS
River Avon
The distribution of juvenile salmon in the Avon system indicates that spawning takes place 
regularly in the main river up as far as South Brent and in the Badworthy Brook, Glaze brook 
and Bickham Brook. Juvenile salmon are occasionally found further upstream in the main river 
and in a few other tributaries. This suggests that spawning only occurs sporadically in these 
areas, which are probably only accessible when suitable river flows occur at the right times to 
allow available fish to migrate. Lydia Falls appears to be the major obstacle in the South Brent 
area, and few salmon ever manage to spawn upstream. Obstacles are also known to restrict 
access to the Torr Brook and the upper Glaze Brook.
River Erme
The situation on the Erme is similar to the Avon in that salmon rarely manage to utilise the 
upper reaches of the main river and several of the tributaries. Several obstacles in the Ivybridge 
area combine to restrict access to the upper river except under exceptional flow conditions. The 
Ludbrook, the Ugbrook and the Brownstone stream are regularly used by spawning salmon, 
but often appear to be under-utilised.
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Figure 4 : Barriers to Migration and Salmon Spawning Areas
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Figure 4. Barriers to Migration and Salmon Spawning Areas
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PART 5. c o n s e r v a t i o n  l i m i t s  & c o m p l i a n c e  a s s e s s m e n t
5.1 c o n s e r v a t i o n  l i m i t s
Several performance targets may be utilised in the management of salmon fisheries. The 
Agency has determined under its National Salmon Strategy (NRA 1996) that spawning targets 
in the form of Conservation Limits (CLs) are the most appropriate. The type of target that is 
used in Salmon Action Plans is based on the concept of gain. This ‘gain’ represents the surplus 
adult fish potentially returning to the river system above the level required to replace the 
spawning stock from which they were generated. They are thus the fish that could be taken by 
the various fisheries exploiting each river’s stock (this includes all homewater fisheries as well 
as the rod fishery) without leading to a reduction in stock size.
The CL marks the point where gain is at the maximum sustainable level, but also serves as a 
lower limit below which the risk of stock extinction progressively increases. If the stock was 
managed to be just at the CL value, on average, then for much of the time (50%) it would 
actually be below the CL and, depending on the degree of natural variation, could be 
dangerously below it. Accordingly, to reduce the risk of harm to stocks, a compliance 
procedure has been developed to ensure that the average stock level is held someway above the 
CL to the extent that the frequency of being below the CL is only one year in five. This average 
stock level or ‘management target’ is estimated below and is the ‘target’ we aim at, whereas 
the CL is a ‘limit’ we aim to exceed. (Further details on Conservation Limits and compliance 
procedures can be found in Appendix 1.)
Conservation Limits (and Management Targets) for the Avon and Erme are expressed in terms 
of numbers of eggs and numbers of spawners in Tables 8a and 8b.
Table 8a : Estimates Used To Calculate River Avon Conservation Limit and compliance
Conservation  Limit and M anagement Target Value
Conservation Limit (CL) (eggs per unit area or total eggs) 202 /100m-2 or 0.70 million
Spawners equivalent to CL 293
Management Target (MT) 250 /100m-2 or 0.87 million
Spawners equivalent to MT 362
Estimates Used To Calculate The Above :
GIS Area = 36 Hectares Post Rod Fishery Mortality = 9%
Fecundity = 3886
Females = 59.6% (1SW) Rod Catch Declaration = 91%
68.7% (MSW) Proportion of grilse = 84%
Marine = 11% (1SW)
Survival 5% (MSW)
The conservation limits for the Rivers Avon and Erme are based on information ‘transported’ 
from the River Bush in Northern Ireland, which is one of the few rivers in Europe where a 
relationship between the number of salmon eggs deposited and number of smolts produced has 
been determined (see Appendix 1). The transportation procedure has been developed by the 
Water Research Centre (WRc) and, as well as taking information from the Bush, also utilises 
data on local catchment features to account for differences in juvenile production between the 
River Bush and (in this case) the Rivers Avon and Erme. Other river-specific information is 
taken into account in deriving the CL and to assess compliance. For further details on stock 
characteristics applied to CL calculations please refer to Appendix 6.
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T ab le  8b : Estim ates U sed To Calculate R iver Erm e C onservation L im it and com pliance
C o n s e r v a t i o n  L im it  a n d  M a n a g e m e n t  T a r g e t V a l u e
C onservation L im it (CL) (eggs per unit area or total eggs) 179/100m -2 or 0.36 m illion
Spawners equivalent to  CL 160
M anagem ent Target (M T) 280/100m -2 or 0.57 m illion
Spawners equivalent to  M T 248
Estim ates U sed To Calculate The A bove : 
GIS A rea =  20 H ectares P ost R od Fishery M ortality = 9%
Fecundity  =  3567 
Fem ales = 63.5 %  (1SW ) R od Catch D eclaration = 91%
68.7%  (M SW ) Proportion o f grilse = 90%
M arine = 11% (1SW ) 
Survival 5% (M SW )
5.2 C O M P L IA N C E  A S S E S S M E N T
F ig u re  5a : R iver A von Egg D eposition Estim ates 1993 to  2002 
(Black line denotes CL, dashed line denotes a failure episode)
Egg deposition estim ates have been based on a calculation o f the size o f the salm on population 
derived from  the total rod catch (the declared rod catch raised by a factor to take into account
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under-reporting), and the exploitation of the grilse and multi-sea-winter components of the 
salmon population.
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Table 9a : River Avon Egg Deposition
Current 
(Total N °  Of E ggs) 
2002
CL
(N ° Of E ggs)
MT
(N ° Of Eggs)
Has Compliance 
Failed W ithin  Last 3 
Y ears ? (Y/N)
0.88 Million 0.70 Million 0.87 Million Y
Compliance against the Conservation Limit has been examined for the period 1993 to 2002 
(Figures 5a and 5b). The compliance test to identify statistical failures against the CL examines 
performance in blocks of three years with the sequence of egg shortfall or surplus in each block 
determining whether a ‘failure’, ‘near miss’ or ‘pass’ has occurred. For example, one or no 
shortfalls in a three-year sequence would constitute a clear pass, whereas three consecutive 
years of shortfall would highlight a clear failure.
However, for intermediate scenarios the rules become more complex, such that sequences of 
‘shortfall-shortfall-surplus’ or ‘surplus-shortfall-shortfall’ constitute a near miss but ‘shortfall- 
surplus-shortfall’ constitutes a failure. This occurs because there is a good chance that the near 
miss scenarios could result from a single poor year class in freshwater which affects adult 
returns in two consecutive years, whereas the fail sequence is more likely to result from a more 
lasting impact. An additional rule states that once a failure has occurred, the next block of three 
years to be examined should not start until immediately after the failure sequence.
The River Avon exceeded its Conservation Limit in 1994 and 2002. However, there has been 
no period of statistical compliance from 1993 to date.
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F ig u re  5b : R iver Erm e Egg D eposition Estim ates 1993 to  2002 
(Black line denotes CL, dashed line denotes a failure episode)
T ab le  9b : R iver E rm e Egg D eposition
CURRENT
( T o t a l  N °  O f  E g g s )  
2002
c l
(N °  O f  E g g s )
M T
(N °  O f  E g g s )
H a s  C o m p l ia n c e  
F a i l e d  W i t h in  L a s t  3 
Y e a r s  ? (Y/N)
0.87 M illion 0.36 M illion 0.57 M illion N
On the Erm e the target has been exceeded in individual years, nam ely 1994 and 2002 (as on the 
A von) and 1999. A  statistical failure episode has not been recorded since 1998.
There is no indication o f a trend in egg deposition on either river, bu t to  an extent good years 
appear to  occur sim ultaneously on the A von and the Erme.
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PART 6. f a c t o r s  l i m i t i n g  s t o c k  a b u n d a n c e  & d i v e r s i t y
6.1 ADULT RETURN
The runs of salmon into both the River Avon and Erme occur late in the year and appear to be 
dependent largely on the availability of high river flows. Compliance with conservation limits 
is based on rod catches, and as such is dependent on sufficient fish running before the end of 
the season. It is not known whether significant runs of fish occur after the end of the season. 
Generally, the spawning stocks only appear to be at or above the conservation in occasional 
years when suitable river conditions occur at the right time.
The extent to which the spawning stocks are able to distribute throughout the river systems is 
probably even more dependent on high enough flows at the right times. This effect is 
accentuated by the steep nature of the rivers, with several notable obstacles to salmon 
migration.
Historical rod and net catch data indicate that there used to be a run of spring fish on both the 
Avon and the Erme. However, this component of the stocks appears to have declined since the 
late seventies, which is consistent with the decline observed nationally. A run of spring fish on 
these rivers would reduce the dependence on just one stock component entering the river 
within a narrow window of opportunity, and could thereby increase the likelihood of 
compliance with conservation limits.
The diversity of any salmon stock in relation to fish sizes and run timings is also important to 
fishery owners, anglers, and netsmen. The maintenance and improvement of stock diversity is 
one of the main objectives within the Strategy for the Management of Salmon in England and 
Wales (NRA 1996). The active preservation of MSW salmon is considered important, and 
NASCO have made their preservation an international priority for salmon management. 
Furthermore in terms of promoting a stock recovery, as previously stated, MSW fish are 
predominantly female and being larger in size deposit significantly more eggs. The higher the 
MSW component of the spawning escapement the greater the potential for sustaining the stock.
In response to the concerns of NASCO the Environment Agency has introduced a series of 
National Byelaws -  see Part 2.
Factors which have the ability to influence the abundance of adult salmon are numerous and, in 
many cases complex. For ease of description and understanding these have been separated into 
factors in the marine phase of the salmons life-cycle and subsequently the freshwater phase 
(see Figure 6 for a simplified representation of the salmon’s life-cycle).
Appendix 9 provides more specific information on the factors influencing the marine phase of 
the life cycle.
Factors, which could currently or potentially be limiting salmon stocks and/or the salmon 
fishery of the Avon and Erme are listed below:
Environmental Limiting Factors
The environment of salmon may be limited by impacts on both the physical habitat and 
chemical habitat.
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6.1.1 i m p a c t s  o n  p h y s i c a l  h a b i t a t
• Impact of unscreened intakes on smolts and kelts: smolts and kelts migrating to sea can be 
drawn into the abstraction though the unscreened leats.
• Impact of low flows on adult, kelt and smolt migration: flow reduction at abstraction points 
can hinder fish passage especially during low flow periods.
• Impact of low flows on juvenile survival and production: abstractions can reduce the 
wetted area, especially during the summer, contributing to the reduction in juvenile 
production.
• Impact of impoundments: impoundments inhibit the natural flow variations necessary to 
ensure the return of adults to spawning areas.
• Impact of obstructions and weirs to adult migration: area of accessible stretches of river is 
reduced due to impassable man made obstacles and negotiation of weirs causes exhaustion 
and fatigue and occasionally physical damage to the salmon.
• Impact of overgrazing leading to loss of riparian vegetation, bankside erosion and channel 
instability.
• Impact of sedimentation on spawning gravels.
• Impact of ocean currents and sea temperatures on marine survival of smolts and adults: see 
Appendix 9.
6.1.2 IM PACTS ON CH EM ICAL HABITAT
• Impact of eutrophication resulting from wastewater discharges and land run-off
• Impact of pesticides resulting from wastewater discharges and land run-off
• Impact of endocrine disruptors in wastewater discharges on hormone mediated systems in 
salmon
• Impact of other determinands (BOD/ammonia, metals, for instance.)
• Impact of pH related events
6.2 BIO LO G ICAL LIM ITING  FACTORS
• Competition for spawning habitat from sea trout
• Food source competition in river
• Food availability at sea
• Impact of avian predation of juveniles in both marine and freshwater.
• Impact of predation by other fish
• Impact of mammalian predation in both marine and freshwater.
• Impact of diseases
• Impact of parasites
6.3 FISH ERY LIM ITING  FACTORS
• Legal high seas fisheries (including bycatch of smolts and adults)
• Legal Irish fishery
• Licensed rod fishing
• Illegal high seas fisheries
• Illegal Irish fishery
• Illegal fishing in the Avon estuary
• Illegal fishing in coastal waters
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Illegal fishing in river
6.4 M ANAG EM ENT INFO R M A TIO N  ISSUES
In addition to the above factors which directly influence the Avon and Erme salmon stocks, 
there are also shortfalls in the quality and quantity of information available to the Agency upon 
which to make decisions regarding future management of the fishery. These include:
Need for better assessment of the freshwater physical habitat and its carrying capacity.
Need for better information on marine mortality and Irish fishery exploitation rates.
Need for better estimation of rod exploitation rates.
M ost significant lim iting factors
All of the above factors influence the salmon stocks of the Rivers Avon and Erme. The factors, 
which are considered to be most significant in limiting the population and our ability to assess 
its current performance, are listed below:
• Reduced marine survival
• Obstructions limiting access to spawning areas
• Low flows due to abstractions and impoundment
• Acidification in the upper reaches contributing to low production of juveniles
• Loss of migrating smolts into unscreened leats
• Overgrazing leading to loss of riparian vegetation and bankside erosion, resulting in 
sedimentation on spawning gravels.
• Illegal fishing in coastal waters
• Illegal fishing in both rivers
• Lack of information on salmon run and exploitation rates
• Limited knowledge of the factors limiting recruitment in freshwater
• Lack of information on Irish fisheries exploitation
6.5 SUPPO RTING  INFO R M A TIO N  ON ISSUES W ITH IN TH E FRESH W ATER
p h a s e
Freshwater Phase
The freshwater phase of the life cycle of a salmon is much more within the control of the 
Agency and the riparian owners. Whilst marine factors may exert significant effects, the 
greatest potential for positive management of the stock is in the freshwater phase.
Freshwater Issues On The Avon & Erm e Catchm ents
• Obstructions to the migration of salmon, (of varying severity) are present throughout both 
the Avon and Erme catchments, (see Part 4.3). Some of the listed obstructions, (as shown 
in Figure 4) are deemed to be problematic to fish migration under low flow conditions, 
arguably when fish choose not to migrate anyway. However, if fish are held up for 
prolonged periods in the lower reaches of the river habitat availability for them may 
become limited (i.e. holding pools and undercut banks etc.) The impact of low flow related 
obstructions is likely to be much more pronounced in salmon as sea trout are well known
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for their capabilities to migrate through very shallow waters. From juvenile it would appear 
that the main problem areas for adult salmon migration are the Torr Brook, the Glaze 
Brook and Lydia Falls on the Avon, and a combination of natural and artificial 
obstructions in Ivybridge on the Erme.
• Although adult salmon are able to reach the upper reaches of both the Avon and Erme (i.e. 
above Lydia Falls and upstream of Harford Weir respectively) salmon are not fully utilising 
these areas. There are a number of possible reasons for this which include, the availability 
of spawning habitat and the ability of adult fish to migrate through high gradient reaches of 
river under normal flow conditions. Acidification may also be a factor, particularly on the 
Avon which is known to have suffered from low pH events in the upper reaches.
• Habitat quality, quantity and stability are integral to the well being of all fish species. 
Salmon have particular preferences in terms of instream habitat for each of its life stages. It 
is therefore essential that good habitats are protected and areas requiring attention are 
identified and remedial actions proposed. Although the Avon and Erme catchments have 
many areas of excellent habitat quality, there are some areas, particularly in their middle to 
lower reaches, where bankside erosion by livestock is causing siltation problems. Some 
fencing work has already taken place (eg. on the Bickham Brook, a tributary of the Avon), 
but further work is required. In other reaches over-shading may be reducing productivity 
and preventing bankside vegetation becoming established. Coppicing projects may offer a 
solution to this problem, and should be promoted where appropriate.
• Bird predation on juvenile salmonids is occurring within both the Avon and Erme 
catchments. Anecdotal evidence suggests an increase in numbers of cormorants visiting 
freshwater areas. A national investigation into general bird predation of fish (funded by 
MAFF & DETR) was undertaken to determine their impact. Subsequently the Salmon and 
Freshwater Fisheries Review Group have made numerous recommendations on the 
appropriate control of such species (MAFF 2000). The Agency’s position on the subject of 
fish eating birds can be seen in Appendix 7.
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PART 7. ISSUES, PRIO RITIES & ACTIO NS
It is intended that consultees will provide their views on the issues, actions and priorities listed 
below for the Rivers Avon and Erme such that they may be incorporated into the Final Plan.
Table 10. Issues & Actions
Issue A ction Tim escale C ost (£K)
& Fund ing  
Sources
RefVH = Very High priority, H = High priority, 
M = Medium priority, L = Low Priority
03/
04
04/
05
05/
06
06/
07
07/
08
Lack of Information for Fishery Management
Need for better information
Consider introducing an 
anglers logbook scheme to 
improve quality o f catch 
and effort data (H)
* * * * *
Agency
Riparian owners
Fishing
Association(s)
Av1 / 
Erl
on adult salmon runs and 
exploitation rates on both 
the Avon and Erme.
Consider operating the trap 
at Aveton Gifford on the 
Avon(H)
* * * * * Agency A vla
Consider redd counting as 
a means o f assessing 
spawning escapement (H)
* * * * * AgencyRiparian owners
Av2 / 
Er2
Insufficient information
List suitable spawning and 
juvenile rearing habitats 
throughout both 
catchments(H)
* * Agency Av3 / Er3
relating to the availability 
and quality o f suitable 
freshwater habitats on both 
the Avon and Erme.
Carry out HABSCORE 
surveys and analysis as 
recommended by the 
national monitoring 
programme to determine 
carrying capacities and any 
associated limiting factors 
(M)
* * * * * Agency
% &
Low production levels of 
juvenile salmon in the Torr 
Brook and in the upper 
reaches o f the Avon.
Identify causes and suggest 
appropriate remedial 
actions (H)
* * * Agency Av5
Low production levels of 
juvenile salmon in the Lud 
Brook and the upper 
reaches o f the Erme.
Identify causes and suggest 
appropriate remedial 
actions (H)
* * * Agency Er5
Physical Degradation of River Habitat
Lack of focused river 
habitat improvement 
strategies on the Avon and 
Erme.
Develop a strategy for river 
habitat restoration and 
rehabilitation (H)
* * AgencyDEFRA
DNPA
Av6 / 
Er6
Bank erosion on middle 
and lower reaches o f the 
Avon and Erme
Protect river banks by 
limiting livestock access 
(e.g. through fencing) and 
the encouragement of 
riparian vegetation 
regeneration (H)
* * * * * AgencyFarmers
Av7 / 
Er7
Overshading o f river on the 
lower Avon causing 
reduced juvenile 
production.
Identify problem areas and 
promote coppicing projects 
where appropriate (M)
* * * * *
Agency
Landowners
Farmers Av7a
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Table 10. Issues & Actions (cont’d)
Issue A ction T im escale C ost (£K)
VH = Very High priority, H = High priority, 
M = Medium priority, L = Low Priority
03/
04
04/
05
05/
06
06/
07
07/
08
& Fund ing  
Sources
Ref
Physical Degradation of River Habitat (cont’d)
Soil erosion and land run 
off on the Avon and Erme.
Promote best farming 
practice to protect river 
habitats in Torr Brook and 
other areas identified from 
related habitat 
investigations (H)
* * * * *
Agency
DEFRA
FWAG
NFU
Av8 / 
Er8
Water Pollution
Determine sources o f 
pollution (H) * * * * * Agency
Av9 / 
Er9
Diffuse pollution from 
agricultural activities on 
the Avon and Erme
Promote best farming 
practice to protect water 
quality and benefit farmers 
(H)
* * * * * AgencyDEFRA
FWAG
Av10 / 
Er10
Protect vulnerable river 
reaches (as identified from 
related habitat 
investigations) through the 
creation o f buffer zones 
(M)
* * * * * FarmersDNPA
DEFRA
Av11 / 
Er11
Education o f farming 
community to minimise 
risks o f pollution incidents 
(H)
* * * * *
NFU
DEFRA
FWAG
DNPA
Agency
Av12 / 
Er12
Point source pollution from 
discharges, sewage 
treatment works, 
agricultural pollution
Contribute to the review o f 
discharge consents under 
the Habitats Regulations 
for Dartmoor cSAC (M)
* * * * * AgencyEN
Av13 / 
Er13
incidents Improvements under 
AMP3 and AMP4 to 
sewage treatment works on 
both catchments (e.g. 
Ivybridge STW and 
Loddiswell STW) (H)
* * * * * AgencySWW
Av14/
Er14
Obstruction to Fish Passage
Re-assess all barriers to 
migration on the Erme 
(VH)
* * Agency Er15
Investigate improvements 
to fish passage through the 
Ivybridge area, particularly 
Glanvilles Weir (VH)
* * Agency Er15a
Re-assess all barriers to 
migration on the Avon 
(VH)
* * Agency Av15
Restricted access to adult 
salmon due to man-made 
structures on the Avon and 
Erme
Investigate improvements 
to fish passage into Torr 
Brook on the Avon subject 
to appropriate habitat being 
available upstream(VH)
* * Agency Av15a
Investigate the status o f 
fish passage on Glaze 
Brook following the 
structural deterioration o f 
one o f its weirs (VH)
* * Agency Av15b
Investigate improvements 
to fish passage at 
Curtisknowle Weir (VH)
* * Agency Av15c
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Table 10. Issues & Actions (cont’d)
Issue A ction Tim escale C ost (£K)
& Fund ing  
Sources
RefVH = Very High priority, H = High priority, 
M = Medium priority, L = Low Priority
03/
04
04/
05
05/
06
06/
07
07/
08
Impacts of Surface Water Abstractions
Loss o f smolts and / or 
kelts into leats on the Avon 
and Erme
Address the problem at 
Stowford Mill on the Erme 
and at any other sites that 
can be identified (H)
* * AgencyAbstractors
Av16 / 
Er16
Flow Reduction
Investigate whether the 
Avon Reservoir 
compensation flow is 
adequate for juvenile 
salmon rearing and ensure 
appropriate mitigation 
measures (M)
* * * AgencyAbstractors Av17
Investigate the appropriate 
use o f the Avon Reservoir 
‘water bank’ available to 
the Agency as part o f the 
licence agreement (H)
* * * * * AgencyAbstractors Av17a
Investigate whether the 
Harford Moor Intake 
prescribed flow is adequate 
for juvenile salmon rearing 
and ensure appropriate 
mitigation measures (M)
* * * AgencyAbstractors Er17
Contribute where 
necessary to the review of 
consents under Habitats 
Directive for Dartmoor 
cSAC (M)
* * * * * AgencyEN
Av18 / 
Er18
Ensure adequate flow 
protection measures when 
granting new licences 
through influencing the 
definition o f RFOs in the 
Avon and Erme CAMS 
(M)
* * * * * AgencyAbstractor
Av19 / 
Er19
Illegal Exploitation
Illegal exploitation o f adult 
salmon in the Avon and 
Erme and in coastal waters.
Maintain current levels o f 
anti-poaching patrols and 
target increased effort and 
manpower during peak 
times o f illegal 
activities(H)
* * * * *
Agency
Police
Fishing
Associations
Av20 / 
Er20
Publicise successful 
poaching offence 
prosecutions. Raise 
awareness through 
magistrate training 
seminars (H)
* * * * * Agency Av21 / Er21
Exploitation at Current Stock Levels
Exploitation o f Avon and 
Erme salmon stock by the 
Irish drift net fishery
Assess the significance of 
the Irish fishery 
exploitation on South West 
rivers (H)
* * * * * AgencyDEFRA
Av22 / 
Er22
Angling exploitation
Promote continued good 
levels o f catch and release 
on both rivers (H)
* * * * * Agency Av23 / Er23
Predation BY Fish-eating Birds
Insufficient information on 
the abundance and impact 
o f fish-eating birds on the 
juvenile fish populations 
on the Avon and Erme.
Develop a method to assess 
impact o f fish-eating birds 
on the smolt and parr 
populations (M)
* * * Agency Av24 / Er24
EN = English Nature FWAG = Farming & Wildlife Advisory Group DNPA = Dartmoor National Park 
NFU = National Farmers Union DEFRA = Dept. for Environment, Food and Rural Affairs
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PART 8. f u n d i n g  t h e  p l a n
The Environment Agency currently spends about £9.5m on salmon and sea trout fishery 
management, of which about 11% comes from rod licence, 2% from net licences and 87% 
from grant in aid in 2003/4. The GIA increase for 2002/3, up from £7.4 million to £9.7 million, 
continues for 2003/4. However, there is no certainty that GIA will be maintained in 2004/5, so 
we must look to securing more funding from the beneficiaries to achieve Objective four of the 
Salmon Strategy. The SAPS should be a vehicle for promoting this and should creatively 
explore all avenues for alternative funding, identifying these in this part of the SAP.
8.2 W H AT ARE W E D O ING  NOW
Considerable work is undertaken annually on both catchments in the monitoring and protection 
of the salmonid fisheries. These generally relate to anti-poaching work and juvenile 
monitoring. However, specific problems have been identified within these routine operations 
(e.g. habitat degradation), many of which have undergone or are undergoing further 
investigations. A summary of current and future issues and actions is included in Table 10.
8.3 CO LLABO RATIVE FUNDING
Collaborative funding as a method of financing fisheries improvement works has gained 
increased importance in recent years largely due to the limitations to GIA funding for fisheries 
work of the Agency. Whilst internally collaborative projects between departments have 
increased, there has also been an increase in collaboration between the Agency and external 
groups.
Future collaborative funding will be essential if many of the Actions and Issues requiring work 
are to progress in the short term.
Possible collaborative organisations such as; English Nature, The National Trust, The 
Dartmoor National Parks Authority, Land Owners, Fishery Owners, Angling Clubs and local 
industry.
Wherever possible the Agency will pursue the possibility of collaboratively funded projects, 
whether in financial or manpower terms.
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Accessible habitat The total area of the catchment accessible to adult salmon.
Alevins 
Buffer strips
c e f a s
d e t r
Escapem ent
Extant
Fecundity
Fitness
Fry/0+
f w a g
g i s
Grilse
GQA
i c e s
d n p a
M AFF
M BAL
Juvenile salmon during the life stage between hatching and absorption of 
the yolk sac, whereupon they become free swimming and referred to as 
fry.
Areas adjacent to the river channel where natural vegetation is allowed 
to thrive, thereby reducing the chemical and particulate (silt) elements of 
surface water run-off from surrounding land entering the river.
The Centre for Environment, Fisheries and Aquatic Science.
Department for the Environment, Transport and the Regions.
The stock remaining after exploitation.
When applied to fish stocks (e.g. extant stock) refers to the total 
population of that year class at any point in time.
The total number off eggs produced by one mature female.
Specific genetic adaptation to a particular environment.
Fry are fish that have hatched out in the current year, normally in May 
for salmon and trout. They normally range in size from 4 - 7.5 cm at the 
time of year of these surveys.
Farming and Wildlife Advisory Group
Geographic Information System, a computer programme used to 
estimate river channel measurements from high-resolution digital maps.
Grilse are salmon that have spent only one winter at sea before returning 
to freshwater.
General Quality Assessment. The scheme is used to make periodic 
assessments of the quality of the river water in order to monitor 
geographical trends and changes over time. The scheme is comprised of 
four components -  general chemistry, biology, nutrients and aesthetics.
International Council for the Exploitation of the Seas.
Dartmoor National Park Authority
Ministry of Agriculture Fisheries and Food.
Minimum Biologically Acceptable Level. Defines from a stock 
recruitment curve the level of spawning required to maximise the 
sustainable catch.
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M icrotag A coded wire rod 1.5mm long and 0.25mm diameter, inserted into the 
nasal cartilage (snout) of fish. Detectable in live fish, but only readable 
after removal.
M ulti-Sea-W inter
(M SW )
n a s c o
NRA
Parr/>0+
As the name implies this refers to fish that have spent two or more 
winters at sea before returning to freshwater.
North Atlantic Salmon Conservation Organisation. A convention of 
signatories including all North Atlantic countries with salmon interests, 
which advises and formulates policy on the management / exploitation 
of salmon stocks. As a member of the EU, the UK is represented by their 
delegation to NASCO.
The National Rivers Authority, predecessor of the Environment Agency.
Parr are salmon or trout that are normally 8 - 16cm long and have parr 
marks on the sides of the body (i.e. dark vertical bars). Also known as 
>0+ (greater than 0+) fish these parr are fish which are one year old or 
older. For salmon these fish are all destined to smolt and run to sea.
For trout the >0+ group includes all ages other than 0+ (i.e. parr and 
adult fish) and therefore can include both fish destined to smolt and run 
to sea, and adult trout which remain resident in freshwater.
Post-rod m ortality Mortality which takes place after the end of the angling season but
before spawning. In the absence of local information, a default value of 
9% (from radio-tracking studies) is assumed for this mortality when 
estimating egg deposition.
Precautionary Principle set out by the Rio Declaration as :
“When there are threats o f serious or irreversible damage, lack of full 
scientific certainty shall not be used as a reason for postponing cost 
effective measures to prevent environmental degradation ”.
Redd
Run
s a c
Salmonid
A redd is the "nest" which female salmon and trout cut to lay their ova 
in. Redds have a characteristic shape and in low, clear waters can be 
counted and mapped.
The number of adult salmon ascending, or smolts descending, a river in 
a given year.
Special Area of Conservation.
A salmonid is a member of the family salmonidae which includes 
salmon, trout and charr.
Smolt
SSSI
Smolts are the silvery stage of salmon or sea trout at which they migrate 
to sea. Smolts are typically 12 - 16cms long.
Site of Special Scientific Interest. A designation, administered by 
English Nature, intended to conserve the biological interest of a given 
site through legal restrictions on development / management practices.
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Straying 
The Agency 
W Rc
Y ear Class
The habit of some salmon to return to rivers other than that of their 
parent stock.
The Environment Agency, successors to the National Rivers Authority 
(NRA).
Water Research Centre
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All the fish which hatch in one particular year belong to the same year 
class. The success or "strength" of a year class depends upon a number 
of factors and it can vary greatly from year to year.
PART 11. A PPENDICES
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A ppendix  1. C onservatio n  L im its In  Salm o n  M anagem ent
In setting conservation limits (CL), the Environment Agency is following the recommendation 
of ICES (1995) and NASCO (1998) and drawing on an extensive body of experience in the use 
of CLs for salmon management in North America since 1977 and in England and Wales since 
1996. Ministerial direction (1998), furthermore requires the Agency to set CLs as defined by 
NASCO, to use them to assess stocks and to develop and as appropriate modify the methods in 
the light of new data or understanding. The basic rationale behind the approach is outlined 
below.
The main reason for using CLs is to provide consistent and objective reference points against 
which to assess the status of salmon stocks in individual rivers. The CL is selected to protect 
the long-term sustainability of the stocks and the fisheries they support. The principle is 
straightforward. The numbers of salmon a river can produce (and consequently the catches 
that the stocks support) are a function of the quality and quantity of accessible spawning and 
rearing area. This is why, in general, big rivers have larger catches and have correspondingly 
bigger total spawning requirements than small rivers. Thus, for any given rivers there should 
be an optimum level of stock which the CL seeks to protect.
There are three stages in the use of conservation limits: setting the CL, estimating current 
spawning levels, assessing compliance against the CL and interpreting the assessment in the 
light of other information on the stocks. The procedures used are described in detail elsewhere 
(Environment Agency, 2003).
The Environment Agency defines conservation limits in terms of optimum spawning levels,
. . .  2 expressed as egg deposition (eggs laid per 100m , or the total number of eggs per river). This
is because spawning level is regarded by salmon biologists as the primary factor controlling the
number of smolts likely to come out of a river section. On average, more eggs deposited
means more smolts being produced, up to some level beyond which output levels off or may
even decrease. This occurs because young salmon are strongly territorial and there is a
maximum number that a river section can support. This level of production is often referred to
as the carrying capacity. If data are available, then for a given river a curve can be plotted
showing the change in smolt production (or adults "recruiting" back to fisheries) accompanying
increasing spawning stock level. This is known as a "stock-recruitment" (S-R) curve. A
characteristic feature of such curves, even when numbers are accurately and precisely
measured, is the wide variation in recruitment which occurs at any one stock level; this is
mainly due to the effects of random factors influencing survival.
The conservation limit chosen for SAPS is derived from one recommended by ICES and 
NASCO which defines, from an S-R curve, a level of spawning which maximises the 
sustainable catch (total catch, comprising all marine and freshwater fisheries). If exploitation 
rate increases above the sustainable catch level then, although catch may temporarily increase, 
the stock will eventually reduce. Thus, CL is a lower limit on spawning, below which the risk 
of stock extinction progressively increases. If the stock was managed to be just at the CL 
value, on average, then for much of the time (about 50%) it would actually be below the CL 
and, depending on the degree of natural annual variation, it could be considerably and 
dangerously below it. Accordingly, to reduce risk of harm to stocks the compliance procedure 
is designed to ensure that average stock level is held some way above the CL, such that the 
frequency of being below the CL is only one year in five. This is regarded as an acceptable 
level of insurance commensurate with sustainable fisheries, but higher levels of protection may 
be justifiable. This should be a local management decision and depends on local management 
objectives and circumstances, for example particular uncertainty over the deposition estimates
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may lead a manager to set a higher CL to reduce risk of the potentially damaging effect of 
over-fishing.
Because S-R curves are not available for most rivers the procedures use one taken from the 
River Bush in Northern Ireland, where long term studies have given a working model of the 
relationship between spawners and recruits. The shape of S-R curves is controlled by the 
productivity of the freshwater habitat and the survival rate. So, adjusting for these features 
enables the Bush model to be transported to other rivers. This gives an improved 
approximation of a river-specific CL, based on local catchment features.
Numerous factors could lead to misinterpretation of a single CL set for a whole river. A 
particular problem is the possibility of stock structuring on large rivers, which might require 
CLs to be set for different stock components originating from different parts of the catchment 
and having different age, run, and exploitation characteristics. Currently, such tight sub­
catchment management is impracticable, although special measures to protect or enhance run 
components, particularly spring-running fish, must be brought in when they are shown to be 
necessary.
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It would normally be inappropriate, and may lead to errors, to make management decisions on 
the basis of the simple CL compliance assessment alone. Compliance assessment is just one of 
a wide range of assessment tools available to the manager, such as fishing effort data, 
examination of seasonal run groups, habitat evaluation, juvenile assessments etc to investigate 
and describe population structuring within catchments. Using such approaches it is quite 
feasible to identify and diagnose issues at sub-catchment level. Many other factors may need to 
be taken into account. Management decisions require trade-offs between competing interests 
and an evaluation of associated risks, perhaps expressed in terms of non-biological measures - 
economic and social consequences for example. These decisions are becoming increasingly 
complicated to make, and the decisions more critical, but the systematic approach to fishery 
problems aided by CLs will facilitate the process.
A ppendix  2. Catchm ent  Specific  Issues
The following issues, which directly or indirectly affect salmon on either catchment, have been 
extracted from the Local Environment Agency Plan for the Rivers Avon & Erme / Improving
47
Devon Area ~ South West Region ~ November 2003
Devon Area’s Environment -  Our Five Year Plan and modified for inclusion within this 
Salmon Action Plan.
Table 12a. A Better Quality of Life
Devon’s environment is very special and many people recognise the enhancement to their 
quality of life this brings. We want all sectors of society to value their environment as a 
source of food, water, materials, income, recreation, sport and wildlife conservation. We want 
people to be confident that the environment is well cared for, is not damaged by pollution, and 
does not provide a health risk because of human activities.
We will improve peoples enjoyment and understanding of the environment by increasing 
opportunities for water-based recreation, in particular coarse fishing, and increasing access to 
sites we own. We will make it easier to access the environmental information we hold. We 
will aim to raise environmental awareness and address community environmental concerns 
through Community Strategies
Agency target for 2007 Actions required to contribute to the target
Increase participation in fishing (rod licence 
sales increased by 10%), focussing 
particularly on young people and 
disadvantaged groups such as disabled, 
unemployed and elderly
• Modify the ‘Get Hooked’ guide to 
highlight disabled facilities.
• Work with tourist board and others to 
promote angling,
• Promote local angling opportunities via 
the agency web-site
• Organise coaching events with Angling 
clubs and schools
Table 12b. An Enhanced Environment for Wildlife
We want to maintain and enhance the high biodiversity of Devon Area. We will reduce habitat 
loss and degradation (e.g. from agriculture, urban development, tourism growth, roads, 
invasive plants) and ensure priority species are no longer under threat. We will focus on those 
species and habitats which are most threatened and where we can have most effect. Where 
rivers, estuaries and wetlands have suffered degradation, they will have been restored.
Agency target for 2007
Ensure 13 additional rivers meet salmon 
conservation limits, and reduce the unreported 
and illegal salmon catch from 35 tonnes to not 
more than 25 tonnes by 2008.
‘Means’ (Main Agency activities required to
meet the target)__________________________
• Progress appropriate fish rearing projects 
in conjunction with partners
• Promote ‘buyer beware’ programme, 
regarding handling illegally taken salmon
• Target coastal patrols/in-river patrols at 
poaching ‘hotspots’
• Work in partnership with other 
enforcement agencies on combined 
operations.
• Produce Salmon Action Plans for Teign, 
Dart, Torridge, Avon and Exe___________
Table 12c. Improved and Protected Inland and Coastal Waters
We want Devon Areas rivers, lakes, estuaries, groundwater’s and coastal waters to be far 
cleaner. We want them to support diverse and healthy ecosystems, to support recreation and
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sustainable domestic and industrial use. Abstractions and discharges should neither damage 
the environment nor threaten human health. We want the economic and social benefits of 
Devon Areas waters to be recognised and maximised to support thriving and healthy 
communities.
Agency target for 2007 ‘Means’ (Main Agency activities required to meet the target)________________________________
Achieve 91% compliance with River Quality 
Objectives for 2005, and make progress towards 
Government target on AMP4 for 2010.
In 2001 compliance in Devon Area was 90%, 
however further work is needed to ensure this 
level of compliance is sustained.
To reduce diffuse pollution and eutrophication, 
6000farms will have nutrient management plans.
Investigate River Quality Objective (RQO) 
failures and target remedial measures 
Implement catchment management projects 
for the River Axe and Upper Torridge 
Audit consent failures
Inspect and enforce Nitrate Vulnerable Zones 
(NVZ), Silage, Slurry and Agriculture Fuel 
Oil Regulations (SSAFO) and Groundwater 
Regulations
Issue, modify and revoke inappropriate 
authorisations to deal with waste and effluent 
discharges
Review conditions of authorisations and take 
action if found to be unenforceable 
Respond to pollution incidents using an 
improved risk based approach 
Influence riparian habitat management 
Work with planning authorities to improve use 
of Non-main Sewerage Systems Circular 
(3/99)
Ensure Sewage Treatment Works and 
sewerage systems are improved under South 
West Waters investment programme 
Influence use of agri-environment schemes 
Work with Local Authorities and developers 
to increase adoption of Sustainable Urban 
Drainage Systems
Implement new Sludge and Agricultural waste 
regulations
Ensure exemptions for spreading waste to land 
are only issued where agricultural and 
ecological requirements are met 
Inspect herbicide applications near 
watercourses and carry out enforcement where 
required
Work with Estuary Officers to investigate and 
improve estuarine water quality 
Develop Eutrophication Control Action Plan 
(ECAP) for Slapton Ley with partners 
Investigate and remediate eutrophication 
problem in Stover Lake__________________
Table 12c. Improved and Protected Inland and Coastal W aters (cont’d)
Agency target for 2007 ‘Means’ (Main Agency activities required to meet the target)___________________________
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By 2005, for the coliform parameters in the 
Bathing Water Directive, achieve at least 97% 
compliance with the mandatory standards and 
85% compliance with guideline standards as 
reported by the European Commission.
In 2001 Devon Area achieved 98% 
compliance with mandatory standards and 
64% compliance with guideline standards. 
However, 2001 was a very dry summer and 
guideline compliance has never been over 
50% in the previous 10 years: At least 12 
Bathing Waters require improvements.
Devon Area ~ South West Region ~ November 2003
Ensure 129 local Catchment Abstraction 
Management Strategies (CAMS) are in place 
by 2008.
En v ir o n m e n t
A g e n c y
• For each failing bathing water identify 
likely sources of bacterial contamination. 
Where practical, devise actions to achieve 
guideline standard, prioritise work on a 
risk basis
• During bathing season, keep a ‘watching 
brief’ on samples exceeding the guideline 
standard and investigate ‘unexpected’ 
bacterial results where possible
• Undertake pre-season bathing water 
checks at high risk bathing waters and 
seek improvements where required
Actions for individual Bathing Waters may
include:
• Identifying Sewage Treatment 
improvements for next investment round 
(Asset Management Programme 4)
• Discharge modelling and investigations, 
including bacterial fingerprinting to 
determine sources of faecal contamination 
(trial project on Dawlish Water)
• Influencing use of agri-environment 
schemes and promoting Best Farming 
Practice
• Work with Local Authorities and 
developers to increase adoption of 
Sustainable Urban Drainage Systems
• Working with Environmental Health to 
monitor and assess risk from toxic marine 
algae
• Seeking to address community issues such 
as dogs mess, private discharges and birds 
(gulls and water-fowl) through 
Community Strategies
• Reviewing conditions of authorisations 
and taking action to ensure enforceability
• Complete Catchment Abstraction 
Management Strategies (CAMS) for Exe, 
Sid/Otter/Axe & Lim, and Taw and North 
Devon Streams
• Participate in improving the methods used 
for assessing ecological water flow 
requirements and abstraction demands
Table 12c. Improved and Protected Inland and Coastal W aters (cont’d)
Agency target for 2007 ‘Means’ (Main Agency activities required to meet the target)________________________________
Ensure that 95% of inland and coastal waters achieve Identify causes of failures against the
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the requirements of EC use-related Directives, as 
interpreted by Government.
Directives and implement actions to improve 
compliance.
Complete Dangerous Substances Review of 
consents.
Conduct Sensitive Area investigations as 
required under Urban Waste Water Treatment 
Directive
Work with Local Authorities to remediate
contaminated land sites causing or with the
potential to cause failures
Ensure all new waste permit applications
issued protect watercourses
Ensure waste to land registrations have
considered nutrient balances and runoff
implications.
Work with Local Authorities and developers 
to increase adoption of Sustainable Urban 
Drainage Systems
Ensure appropriate policy statements included 
in Local & Structure Plans
Restore 116 sites affected by unsustainable 
abstraction, prioritise further sites for remediation 
and begin restoration of these and additional sites.
Continue with Restoring Sustainable 
Abstraction Programme. Address 14 sites 
through Habitats Directive work and National 
Environment Programme.
Seek opportunities to reduce abstractions and 
improve groundwater recharge in these areas 
through the planning process______________
Characterise and quantify pressures & impacts on all 
surface waters, including rivers, lakes & estuaries Collect data for European Community Directives
Conduct fish population surveys according to 
national programme
Collect water quantity data for consents and 
planning applications 
Improve upper Torridge gauging stations 
Investigate significant water quality failures 
(chemical and biological)
Identify sensitive species within rivers and 
study populations/locations e.g. River Jelly 
Lichen, Fresh Water Crayfish 
Monitor/inspect herbicide applications near 
watercourses
Investigate impact of waste sites on 
downstream flora/fauna 
Work with partners to assess extent and 
impact of: soil erosion, eutrophication and 
microbiological contamination, using novel 
techniques where appropriate e.g. diatom 
technique used to assess nutrient enrichment 
and proposed work with Exeter University on 
DNA fingerprinting of bacteria to determine 
sources
Table 12c. Improved and Protected Inland and Coastal W aters (cont’d)
Agency target for 2007 ‘Means’ (Main Agency activities required to meet the target)___________________________
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Quantitatively characterise and document the 
resource demand and quality pressures on all 
groundwater sources.
• Collect groundwater quality data for EC 
directives
• Collect and analyse river- 
flow/groundwater and rainfall data for 
authorisations and planning applications
• Assess abstraction pressure on 
groundwater resources as part of the 
CAMs process
Table 12d. Restored, Protected land and Healthier Soils
Land and soil in the Area will support a wide range of uses, including the production of healthy 
nutritious food and other crops, without damaging wildlife or human health. Land managers 
will understand how to maximise the use of their soils, without causing soil erosion, loss of soil 
structure and leaching of pollutants. Contaminated land in the Area will be cleaned up and 
restored fit for specific uses, and the landscape enhanced.
Agency target for 2007
We will seek to improve the sustainability of 
agriculture by ensuring National Rural 
Development Plans include specific agri­
environment and other measures for protection of 
land and natural resources and by ensuring an 
environmental management system for farms is 
developed and adopted.
‘Means’ (Main Agency activities required to meet
the target)________________________________
• Dedicate a person as Area Champion for Best 
Farming Practice (1 year trial)
• Promote Best Farming Practice through Axe 
and Upper Torridge Projects and learn lessons 
for adoption in other areas
• Provide training for relevant Agency staff and 
agricultural advisors in Best Farming Practice.
• Develop a co-ordinated approach to 
influencing stakeholder groups e.g. Area of 
Outstanding Natural Beauty committees
• Ensure comments are provided on all 
agricultural developments
• Ensure appropriate policies are included in 
Local Plans.
• Improve contact with local research centres, 
e.g. Institute of Grassland and Environmental 
Research
• Ensure Catchment Flood Management Plans 
examine soil issues (to be published by 2004) 
and have multifunctional input
• Support National development of 
methodologies for assessing soil erosion and 
its impacts
• Use Geographic Information System (GIS) to 
conduct soil erosion risk analysis and target 
advisory work at high risk areas where and 
high risk activities are taking place e.g. 
outdoor pig rearing on vulnerable soils
• Develop local campaigns (linked to National 
campaigns) to raise awareness of 
environmental impacts of agriculture________
Table 12d. Restored, Protected land and Healthier Soils (cont’d)
Agency target for 2007 ‘Means’ (Main Agency activities required to meet the target)___________________________
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Contribute to a reduction in acidification by 
reducing SO2 from major coal and oil-fired 
power stations by 50% from a 2000 baseline, 
and implementing the requirements of the 
Large Combustion Plant and National 
Emission Ceilings Directive.______________
There are no coal/oil fired power stations in Devon 
Area however we will contribute to this target through 
promoting local alternative sources of energy 
production, thereby reducing demand from these 
sources.
A ppendix  3. D eclared  Ca tc h  Sum m ary
Table 13a : Declared Rod Catch Data For The River Avon
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Y ear Salm on Sea  Trout Y ear Salm o n Sea  Trout
1975 2 240 1989 65 255
1976 15 156 1990 31 73
1977 9 111 1991 10 84
1978 9 236 1992 33 95
1979 13 205 1993 24 (5) 61 (20)
1980 15 93 1994 71 (14) 812 (629)
1981 19 354 1995 26 (11) 278 (120)
1982 12 167 1996 35 (9) 168 (54)
1983 7 155 1997 24 (8) 121 (39)
1984 17 76 1998 32 (10) 163 (71)
1985 19 96 1999 17 (7) 149(122)
1986 49 160 2000 33 (24) 237 (78)
1987 53 277 2001 11 (8) 229 (97)
1988 71 213 2002 53 (38) 395 (287)
NB Released Total In Brac s.te
Figure 7a : Indication of the increase in catch and release of salmon on the River Avon
Table 13b : Declared Rod Catch Data For The River Erme
Y ear Salm on Sea  Trout Y ear Salm o n Sea  Trout
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1975 2 110 1989 6 23
1976 0 52 1990 7 9
1977 0 103 1991 0 10
1978 2 60 1992 0 75
1979 4 57 1993 9 (1) 124 (53)
1980 16 57 1994 26 (2) 203 (118)
1981 8 99 1995 4 (0) 42 (34)
1982 1 52 1996 5 (2) 21 (6)
1983 0 19 1997 9 (1) 38 (15)
1984 0 7 1998 5 (3) 29(13)
1985 0 46 1999 11 (3) 74 (43)
1986 2 35 2000 5 (2) 37 (17)
1987 0 24 2001 3 (1) 53 (23)
1988 3 60 2002 18 (10) 50 (23)
NB Released Total In Brac s.te
Figure 7b : Indication of the increase in catch and release of salmon on the River Erme
Table 13c : Declared Rod Catch Data (Reported as a Combined Catch for the Avon & 
Erme)
Y ear Salm on Sea  Trout Y ear Salm o n Sea  Trout
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1950 12 100 1961 3 245
1951 2 34 1962 2 318
1952 - 41 1963 5 326
1953 4 198 1964 8 425
1954 5 146 1965 6 570
1955 6 313 1966 18 529
1956 8 297 1967 33 439
1957 3 377 1968 12 407
1958 1 305 1969 3 320
1959 4 339 1970 27 237
1960 2 244
A ppendix  4. A  Guide  T o The  Interpretatio n  O f Juvenile  Elec tric-Fishing
Data
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The juvenile salmon data presented in this report has been generated as part of the Agency’s 
strategic monitoring programme. The data collected during the survey is used to calculate a 
population estimate and thereby the densities of salmonids present. The densities calculated are 
then used to classify the fishery.
The Fisheries Classification Scheme
Since 1997, all fisheries population data from sites within England and Wales have been 
classified using the National Fisheries Classification Scheme, which superseded all previous 
classification schemes. In order to allow a valid comparison of grades across a wider 
geographical area, an increased range of fishery types and data types, a statistical approach was 
used. This looked at a large national data set, and split it into quintiles based on fish densities. 
This resulted in the top 20% of sites from any given data set could be given a Grade A, 
irrespective of fishery type or data collection method. The next 20% could then be graded as B, 
and so on allowing class boundaries to be defined for all data and fishery types as shown 
below.
Table 14 : National Fishery Classification Scheme ~ Grading
Grade Description Interpretation
A Excellent In the top 20% for a fishery of this type.
B Good In the top 40% for a fishery of this type.
C Fair In the middle 20% of fisheries of this
D Fair In the bottom 40% for a fishery of this
E Poor In the bottom 20% for a fishery of this
F Fishless No fish of this type present.
Figure 8 : Class Boundaries, With % Of Sites Shown In Relation To Grade.
Appendix 5. Correction Factors F or Declared R od Catches 1986 - 2003
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1986-91: Prior to 1992 there was no national rod licence and the 10 different regions of the 
National Rivers Authority (NRA) employed different systems of licensing and obtaining 
anglers catch returns for their respective areas. Different correction factors should therefore be 
applied in different regions during this period.
Table 15a : Declaration & Return Rates ~ 1986 to 1991
Regio n A ng lers Retu rn  Rate D eclaration  Rate C orrection
Northumbria 30-40 0.64 1.56
Yorkshire 85-100 0.97 1.03
Southern 100 (General licences) 1.00 None
Wessex 65-80 0.91 1.10
South West 45-50 0.77 1.30
Severn-Trent 65-85 0.91 1.10
Welsh 60-65 0.83 1.20
North West 20-30 (1986-90) 0.50 2.0070 (1991) 0.88 1.13
1992-3: In 1992 a national rod licence was introduced. For these two years there was no 
separate salmon licence, so the number of salmon anglers is more difficult to estimate than 
usual. Due to the low licence price, the number of anglers who fished for salmon is thought to 
have been substantially greater. Also it was impossible to send a catch return reminder so the 
return rate was very poor.
Table 15b : Declaration & Return Rates ~ 1992 to 1993
Retu rn  rate  (% ) D eclaratio n  Rate C orrection  Facto r
National 20-30 0.53 1.90
1994-2003: With the introduction of a separate migratory salmonid licence in 1994, a catch 
return reminder became possible and was introduced. Catch return rates increased three-fold 
and the accuracy of catch returns substantially improved.
Table 15c : Declaration & Return Rates ~ 1994 to 2003
Retu rn  rate  (% ) D eclaration  Rate C orrection  Facto r
National 71-76 0.91 1.10
Calculation o f correction factor: The correction factors are calculated from the equation: 
Actual catch = Declared catch x ((0.3/ Return rate)+0.7)
Adapted from:
Small, I. (1991). Exploring data provided by angling for salmonids in the British Isles. p 81-91 
in Catch effort sampling strategies, their application in freshwater fisheries management. Ed. I. 
Cowx. Fishing News Books.
A ppendix  6. Values & Info rm atio n  used  in  Calc ulatio n  of C onservatio n
L im its & D epo sitio n  E stim ates
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Standard spreadsheets have been developed by the Agency for the calculation for the 
calculation of Conservation Limits and egg deposition estimates. The calculations are complex 
and it is not possible to present them here but it is hoped that by presenting the data and its 
sources it will be clearer to people what data and assumptions have been used.
Data presented are those used in the standard Environment Agency Salmon Action Plan 
spreadsheet for estimating the numbers of eggs laid down in each river.
Table 16a : Values used in egg deposition estimates in the Avon catchment
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Declared 
rod catch 24 71 26 35 24 32 17 33 11 53
Na of salmon 
released 5 14 11 9 8 10 7 24 8 38
Reporting rate 53% 91% 91% 91% 91% 91% 91% 91% 91% 91%
Corrected
catch 46 78 29 39 26 35 19 36 12 58
Estimated
exploitation
rate*
14.4% 19.1% 15.3% 15.3% 15.5% 14.6% 9.9% 16.8% 5.0% 14.6%
EggDeposition
(millions)
0.68 0.92 0.40 0.53 0.36 0.43 0.41 0.50 0.55 0.88
Mean 
fecundity of 
grilse
3956 3359 3620 3774 3547 3043 3579 3528 3390 3384
Mean 
fecundity of 
MSW
N/A 7213 6030 6128 6494 6089 6015 6829 6786 6671
* Calculated using the salmon lifecycle model (SLM) formula.
Table 16b : Values used in egg deposition estimates in the Erme catchment
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Declared 
rod catch 9 26 4 5 9 5 11 5 3 18
N°. of salmon 
released 1 2 0 2 1 3 3 2 1 10
Reporting rate 53% 91% 91% 91% 91% 91% 91% 91% 91% 91%
Corrected
catch 17 29 4 6 10 6 12 6 3 20
Estimated
exploitation
rate*
19.7% 13.3% 5.7% 5.7% 5.7% 5.7% 5.7% 5.7% 5.7% 5.7%
EggDeposition
(millions)
0.13 0.50 0.18 0.17 0.36 0.21 0.44 0.24 0.13 0.87
Mean 
fecundity of 
grilse
2793 4007 3618 2805 3318 3259 2805 3927 3631 3784
Mean 
fecundity of 
MSW
N/A 6804 5378 N/A N/A 5864 6181 N/A N/A 5861
* Calculated using the salmon lifecycle model (SLM) formula. Where estimates were <5.7% and therefore 
outside of rates modelled for other rivers the overall exploitation rate was raised to 5.7%.
A ppendix  7. F ish -Eating  B irds
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Cormorants (Phalacrocorax carbo carbo and P.c. sinesis), goosanders (Mergus meganser), red 
breasted mergansers (Mergus serrator) and, to a lesser extent, herons (Ardea cinerea) may 
cause problems at individual fisheries or fish farms by damaging stocks of fish and by reducing 
catches. Like all wild birds, these fish eating birds are protected under the Wildlife and 
Countryside Act 1991 and cannot be killed or their eggs and nests taken or destroyed except 
under licence.
The Agency has a duty to maintain, develop and improve fisheries. It also has duties to further 
conservation and to promote the conservation of flora and fauna dependent on the aquatic 
environment. Its principal aim is to act in such a way as to contribute to the objective of 
achieving sustainable development.
The Agency’s position with respect to fish eating birds is that of the NRA, made public in 
April 1994 and remains unchanged.
The main points are that the Agency:
• Accepts that there is evidence that fish-eating birds can cause serious damage to certain 
fisheries;
• Recognises the continued concern of anglers;
• Emphasises that any management action has to take place within the existing legal 
framework, i.e. the Wildlife and Countryside Act 1981;
• Will not support licensed killing of fish-eating birds unless serious damage to fisheries has 
been established and there is no other satisfactory solution;
• Will support the granting by DEFRA and Welsh Assembly Government of licences if 
damage to fisheries does prove to be serious;
• Has invested R & D money to establish a better scientific understanding of the issues.
Information about each species is given below.
Cormorants
Cormorants have increased substantially in Britain since the 1970s, especially at inland waters 
although recent evidence suggests that their numbers may be stabilising (DEFRA 2001). 
Fisheries and angling interests are concerned that this increase has threatened fish stocks and 
impacts on the viability of fisheries. However, conservation groups are worried that any 
widespread effort to control cormorant numbers could threaten the bird’s conservation status.
A leaflet ‘Corm orants -  The Facts’ has been produced by a partnership of fisheries and 
conservation organisations to address these concerns and to answer some of the questions most 
often asked about cormorants. It is not intended to present solutions to the cormorant problem; 
it provides facts about cormorant numbers, what they eat, damage caused to fisheries, and 
explains the legal and practical limitations to culling. This leaflet can be obtained from the 
Agency’s website (www.environment-agency.gov.uk; fish-e section) or from your local 
Agency office (Tel: 0845 9333111 and you will be put through to your local office)
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A further publication, “Protecting Your Fishery from Corm orants” has been produced by 
the Moran Committee Joint Bird Group, again in partnership with others including the Agency. 
This provides practical help on the control of cormorants. Copies can be obtained from the 
same sources as above (from approximately April 2003) or by ringing the Moran Committee at 
the Salmon and Trout Association on 020 7283 5838.
If cormorants are causing serious damage to a fishery, the owner or manager can apply for a 
licence to shoot a limited number of the birds as an aid to scaring. Licences are issued by 
DEFRA Wildlife Administration Unit in England and to kill or take cormorants where there is 
no other satisfactory solution for the purpose of preventing serious damage to fisheries or 
inland waters. Further information about such licences can be obtained from DEFRA, Wildlife 
Management Team, Bristol, Tel 0845 601 4525 (local rate) or visit the DEFRA website 
(www.defra.gov.uk). "Licensing for cormorant control in Wales is the responsibility of Gary 
Spiller (Cardiff), tel. 02920 825317. For information on control and for site visits (where 
appropriate) contact Dr Rachel Samuel (Aberystwyth), tel. 01970 621406. The National 
Assembly for Wales website is www.wales.gov.uk
The leaflet “Protecting your fishery from cormorants” mentioned above includes advice on the 
completion of the licence application form.
“Reducing the conflict between cormorants and fisheries on a pan-European scale” or 
“REDCAFE”, is an EU-funded project. It is co-ordinated by Dave Carss from the Centre for 
Ecology and Hydrology (Tel 01330 826324 or e-mail d.carss@ceh.ac.uk) It was formed to 
bring together recreational and commercial fishermen, fish farmers, conservationists and 
scientists to find possible solutions to the cormorant issue. Project reports will be published on 
the web at www.web.tiscali.it/sv2001
Goosanders and Red Breasted M ergansers
Goosander numbers have increased in the UK over recent years and the birds have also 
extended their range into many parts of England. They typically breed and inhabit freshwater 
upland streams with highest densities on the lower reaches of rivers tending to occur in mid 
winter or in summer in years when breeding success has been high. This co-incides with 
habitats suitable as rearing areas for juvenile salmon and trout. Consumption of migratory 
smolts has probably the most damaging impact on salmon stocks.
Mergansers likewise have increased in number and range but are still predominantly marine 
ducks of shallow coastal waters. They enter freshwater in late April and May and leave 
between June and September.
A leaflet is due to be published shortly (estimated April 2003) entitled “Mergansers and 
Goosanders - the Facts” and this will be available on the Agency’s website and via local 
Agency offices (as detailed above for cormorants) in due course.
Herons
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These birds are widespread throughout the British Isles. Although they occasionally come into 
conflict with particular fisheries, problems are not considered to be widespread and tend to be 
more associated with still waters and fish farms.
References:
DEFRA, July 2001 “Fisheries and the presence of cormorants, goosanders and herons”, 
WM14, DEFRA Vertebrate Wildlife Management.6pp.
Moran Committee 2001 “Cormorants -  the Facts” 4pp
Moran Committee 2002 “Protecting your fishery from cormorants”
Moran Committee 2003 “Mergansers and Goosanders” -  available shortly
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A ppendix  8. Sum m ary  Results  fro m  the 2000 Juvenile  Surveys
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Table 17a. Population estimates (no. per 100m ) for salmon on the River Avon in 2000
Salmon
Total Salmon
River Site Name Fry Parr Parr
Equivalents
AVON Avon Dam Bridge 0.00 0.00 0.00
Woolholes Bridge 0.00 0.00 0.00
Avonwick St. 28.56 6.64 13.96
Bickham Bridge present present
U/s Gara Bridge 63.82 3.11 19.47
U/s Hatchbridge present present
BALA BROOK Old Hill Settlement 0.00 0.00 0.00
D/s Zeal Bridge 0.00 0.00 0.00
b a d w o r t h y
BROOK
U/s Badworthy 
Bridge 0.00 27.26 27.26
GLAZE BROOK Avonwick Mill 57.96 5.92 20.78
HORSE BROOK Horsebrook 0.00 0.00 0.00
BICKHAM BROOK Higher Ford 0.00 0.00 0.00
Bickham House 19.45 2.91 7.90
MARRIDGE
STREAM Marridge 0.00 0.00 0.00
COCKS BROOK U/s New House 0.00 0.00 0.00
Fir Plantation 0.00 2.49 2.49
TORR BROOK Cornmill 0.00 0.00 0.00
KNAPMILL
BROOK Alleron 0.00 0.00 0.00
Yabbacombe 0.00 0.00 0.00
AVETON
GIFFORD STREAM Aveton Gifford 0.00 0.00 0.00
ASHFORD
STREAM Ashford 0.00 0.00 0.00
CHALLONS 
COMBE STREAM Easton 1.27 0.00 0.33
Table 17b. Population estimates for salmon (no. per 100m ) on the River Erme in 2000
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Salmon
Total Salmon
River Site Name Fry Parr Parr
Equivalents
ERME Erme Pound 0.00 0.00 0.00
Tinners Hut 0.00 0.00 0.00
Lower Piles 0.00 3.01 3.01
BUTTERBROOK D/S Butterbrook Br. 21.92 1.41 7.03
YADSWORTHY
STR D/s Hall Cross 0.00 0.00 0.00
LUDBROOK Peakmill 3.96 1.58 2.60
Ludbrook 2.25 2.82 3.40
UGBROOK Ludbrook 0.00 0.00 0.00
BROWNSTON STR Spriddlescombe 0.00 0.00 0.00
Sheepham 0.00 0.00 0.00
Goutsford Bridge 2.50 3.13 3.77
MODBURY STR Stoliford 0.00 0.00 0.00
Ashridge 0.00 0.00 0.00
SHEARLANGSTON
STR Tor Rock 0.00 0.00 0.00
A ppendix  9. L im iting  Factors in  the  M arine  Phase  of the  Salm o n  L ife
cycle
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M arine Phase
Advice to NASCO suggests that the current period of low returns of salmon is strongly 
influenced by factors in the marine environment. For some stocks, marine mortality is 
currently twice as high as in the 1970s. (O Maoileidgh 2002). The stock of the North Esk in 
Scotland is one such example.
Many factors may affect marine mortality including environmental changes, diseases and 
parasites, predation, pollution, competition, availability of food, exploitation (including by­
catch in fisheries for other species) and freshwater factors which subsequently influence 
survival in the ocean. These factors, operating alone or in combination, may affect mortality 
and life history responses such as age at maturity. (NASCO, 2002)
NASCO has recently established an International Co-operative Salmon Research programme to 
further understanding of the factors affecting salmon at sea. (NASCO 2002)
Marine survival of salmon depends on both natural mortality and marine fisheries. Marine 
fisheries targeted at salmon have declined markedly in recent years. Poor marine survival is 
thought to be due primarily to increased natural mortality. It should be noted that the marine 
phase of the life cycle of a salmon is largely outside of the control of the Environment Agency.
Natural M ortality
Changes in ocean climate are considered to be a factor in determining natural mortality but the 
exact mechanism is not clearly understood. There is some evidence emerging that sea 
temperatures affect migration speeds and routes and can affect the extent to which migrating 
salmon are killed by predators, as well as having more indirect effects on food availability (O 
Maoileidgh 2002). The abundance at sea of salmon which would return as multi sea winter fish 
is related to the availability of
oocean at temperatures preferred by salmon (6-8 C). The amount of such suitable thermal 
habitat was lower in the 1980s and 1990s than during the 1970s (Reddin and Friedland 1996). 
While marine conditions for salmon have shown some improvement in recent years - in terms 
of more sea area with optimum temperatures - it appears that the expected response from the 
stocks to this increase has been slow or has not yet occurred. (O Maoileidgh 2002).
G reenland Fishery
There has been a net fishery on the west coast of Greenland since the 1960s. Catches peaked 
in 1971 at 2689 tonnes. Since 1976, only Greenlandic vessels fish this area and since 1984 a 
quota agreed at NASCO has usually limited the catch. These quota reductions have been 
significant since the late 1980s and as a result of this and buy outs in 1993 and 1994, 
exploitation of potential multi-sea winter fish is believed to have fallen to very low levels.
Quotas since 1993 have been related to estimates of the pre fishery abundance of salmon. 
Between 1998 and 2000 (inclusive), the allowable catch was limited to internal consumption 
only, estimated at 20 tonnes.
In 2001 and 2002, an ad hoc management programme was agreed at NASCO where the 
allowable catch, within a given range, is determined on the basis of three distinct periods, with 
the continuation of the fishery in later periods dependent on sufficiently high CPUE (catch per 
unit effort) in previous ones. This is designed to respond in real time to the abundance of
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salmon and resulted in a quota of 114 tonnes in 2001, although the total recorded catch was 
only 34.5 tonnes. An additional 8 tonnes of “private sales” was also reported. (CEFAS and 
Environment Agency 2001)
However, in August 2002, commercial fishermen in West Greenland signed a five-year 
agreement with the North Atlantic Salmon Fund (NASF) suspending all commercial salmon 
fishing and allowing only an annual subsistence harvest.
The importance of the West Greenland fishery is that it exploits only salmon that would have 
returned to Europe or North America as multi-sea winter fish. Prior to recent negotiated 
reductions in the quota for this fishery, the exploitation rate on the multi-sea winter component 
of English and Welsh stocks was estimated to be in the region of 10-20% (Russell and Potter 
1996). In 1998, when only a subsistence quota was allowed which amounted to 11 tonnes, 
only 2-3 tonnes were probably European origin, mostly from the UK and Ireland.
Current levels of exploitation of English and Welsh multi-sea winter salmon by this fishery are 
therefore at very low levels.
The Rivers Avon & Erme Salmon Action Plan ~ Consultation Document A g e n c y
Faroes Fishery
Also developed in the 1960s, this fishery uses long-lines and exploits both grilse and multi­
sea winter salmon of mainly northern European (Scandinavia, especially Norway, Scotland and 
Russia) origin. The catch peaked at 1027 tonnes in 1981. Between 1991 and 1998, the Faroes 
quota agreed at NASCO was bought out by the North Atlantic Salmon Fund (NASF), although 
the Faroes Government continued sampling through a research fishery within the 200 mile 
economic zone taking up to 23 tonnes per year.
Prior to these buyouts, tag recoveries indicated that exploitation of salmon of English or Welsh 
origin was very low, perhaps 1% (Russell and Potter 1996).
In 1999 no fishing occurred (although a quota were set by NASCO), but in 2000 one vessel 
fished 8 tonnes. Since 2000, no quota has been set by NASCO. Instead, the Faroes 
Government is managing the fishery in a precautionary manner and with a view to 
sustainability. There were no reported landings in 2001 or the spring of 2002.
Currently, exploitation of salmon originating from England and Wales has been negligible for 
some years.
ireland  Fishery
The reported catch of salmon in Ireland increased from about 700 tonnes in the 1960s to a peak 
of over 2000 tonnes in the mid 1970s. This coincided with the expansion of a coastal drift net 
fishery. In 1997, new regulations were introduced to restrict fishing to daylight hours within 6 
miles of the coast and delaying the start of drift netting until 1 June.
Tagging studies indicated that, prior to these regulations, the Irish drift nets took a significant 
though variable proportion of the stock destined for Welsh and English rivers. Exploitation 
rates for North East England stocks were low (~1%) but higher (~5-10%) for rivers in the 
North West and Wales and perhaps 10-20% for rivers on the south coast of England.
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More recent unpublished data suggests that levels of exploitation have been significantly 
reduced (believed to be by at least 50%) following the introduction of management measures in 
Ireland in 1997. (CEFAS and Environment Agency 2003)
Commercial salmon quotas operated within the 17 Fishery Districts in Ireland during 2002 and 
the total annual quota was a 7.4% decrease on the number of salmon caught in 2001 by 
netsmen. It is not clear what further reduction in quota will be made in the future. The impact 
of the Irish drift net fishery on Southern European salmon stocks, including those of England 
and Wales, remains a source of concern and has been raised with the Irish Government.
International Fishery
An unregulated high seas fishery has, at least in the past, operated in international waters by 
ships flagged to countries that are not signatories to the NASCO convention. In 1995, annual 
catches were thought to have been 25 to 100 tonnes, comprising predominantly European 
stocks. Diplomatic efforts by NASCO were made to restrict these catches. There is no 
evidence that this fishery still operates, although surveillance has been limited.
Other hom ewater fisheries
Few tags of English and Welsh origin have been returned from homewater fisheries in 
Northern Ireland and Scotland. The exploitation rates of English and Welsh salmon in these 
fisheries have not been estimated but are thought to be low (CEFAS and Environment Agency
2001)
Im pact o f fisheries for other species
The potential catch of salmon post smolts in marine fisheries (including those for sandeels and 
mackerel) continues to be a matter of concern. Information provided by ICES to NASCO, 
based on results of special fishing experiments for post smolts conducted in the Norwegian sea, 
indicates that by-catches of salmon in the mackerel fishery could potentially be large and are a 
concern. The Council has referred the question of whether this fishery poses a threat to salmon 
stocks to the Board of the International Co-operative Salmon Research Programme. (NASCO
2002).
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